River Assessment and Monitoring
NCTC - Shepherdstown, WV
9/17 —9/27/2007

Team 3

Day 2
UT Little Bennett
Degraded Reach
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River Assessment and Monitoring: Impaired Reach 2" Field Day

b. Flow Regime

4 - ! i

Worksheet B-5. Flow Regime variables that influence channel characteristics,
sediment regime and biological interpretations.

| | FLOW REGIME
istream: DAY T Location: Each X
_|Observers:  TEAM 3 Date: ?/2,/<7
List ALL COMBINATIONS that
APPLY............... = Fz
General Category . _
E Ephemeral stream channels: flows only in response ta precipitation. Often used in conjunction
with intermittent.
S Subterranean stream channel: flows parailel to and near the surface for various seasons - a sub-
surface flow that follows the stream bed.
intermittent stream channel: one that flows only seasonally or sporadically. Surface sources
i involve springs, snowmelt, artificial controls, etc. Often this term is associated with flows that
‘sappear along various locations of a ~each then run subterranean.
® Perennial siream channels: surface water persists yearlong.
Specific Category
1 Seasanal variation in streamflow dominated primarily by snowmelt runoff.
@ Seasonal variation in streamflow dominated primarily by stormflow ruhc_)ff.
-3 Uniform stage and associated streamflow due to spring-fed condition, backwater, etc.
4 Streamflow regulated by glacial melt.
. 5 Ice flows/ice torrents from ice dam breaches.
6 Alternating flow/backwater due {o tidal influence.
7 Regulated streamfiow due to diversions, dam release, dewatering, etc.
8 Altered due to development, such as urban streams, cut-over watersheds or vegetation
conversions (forested to grassland) that change flow response to precipitation events.
9 Rain-en-snow generated runoff.

Copyright © 2007 Wildland Hydrology B13



UT Little Bennett Creek Team 3 9/21/2007

River Assessment and Monitoring: Impaired Reach 2" Field Day

d. Meander Patterns

Worksheet B-7. Meander pattern relations used for interpretations for river stabilsty

Meander Patterns

Stream: A9 2 Reach: REAM 3
Observers: —v& &4 = Date:

List ALL CATEGORIES that APPLY = | gy 7. |1 R

Various Meander Pattern variables modified from Galay et al. ( 1 973)

| M8 IRREGULAR MEANDERS with uxtows

SR SR T
R

Copyright © 2007 Wildland Hydrology B15



UT Little Bennett Creek Team 3 9/21/2007

River Assessment and Moﬁitoring: Impaired Reach 2™ Field Day

f. Channel Blockages

Worksheet B-9. Various categories of in-channel debris, dams and/or channel
blockages used to evaluate channel stability.

Channel Blockages

Strearn: \)/ l, .\-XU, 2 au-be" Location: | %QX)D\’\ 5

Observers: "~ 34 B s, -3 Date: \ Ao
“m : Materials, which upon placement into the active channel or flood- | Check )
Descriptionfextent | prone area, may cause adjustments in channel dimensions or all that
Lo - 1 conditions due to influences on the existing flow regime. apply
D1 None Minor amounts of small, floatable material. P/
Debris consists of small, easily moved, floatable material, e.g., leaves, ;v/

D2 i needles, small limbs and twigs.

ncreasing frequency of smali- 1o medium-sized material, such as targe

D3 Moderate limbs, branches and smail logs, that when accumulated, affect 10% or less i
of the active channel cross-section area.
Significant build-up of medium- to large-sized materials, e.g., large limbs, /
D4 Numerous branches, small logs or portions of trees that may occupy 10-30% of the i"j

active channel cross-section area.

" Debris "dams” of predominantly larger materiais, e.g.; branches, logs and

D5. Extensive trees, occupying 30-50% of the active channel cross-section area, often "
extending across the width of the active channel.. "

Large, somewhat continuous debris *dams,” extensive in nature and
occupying over 50% of the active channel cross-section area. Such r
accumulations may divert water into the flood-prone areas and form fish
migration barriers, even when flows are at less than bankfull. -

De  Dominating

D7 Beaver dams: | Aninfrequent number of dams spaced such that normal streamflow and . r
Few expected channel conditions exist in the reaches between dams. )
Béav é r dams: | Frequency of dams is such that backwater conditions exist for channel

D8 Frequent reaches between structures where streamflow velocities are reduced and r

q channel dimensions or conditions are influenced.

Beaver dams: Numerous_ai_:pn@oned dgms. many of which have filled with sediment and/or

D9 breached, initiating a series of channel adjustments, such as bank erosion, -
Abandoned lateral migration, avuision, aggradation and degradation.

Structures, facilities or materials refated to land uses or development iocated

Sitan within the fiood-prone area, such as diversions or Iovy-head dams, cc?ntrolled

D10 influences by-pass channels, velocity control structures and various transportation r

encroachments that have an influence on the existing fiow regime, such that
significant channel adjustments occur.

Copyright © 2007 Wildiand Hydrology B17



UT Little Bennett Creek Team 3 9/21/2007

River Assessment and Monitoring: Impaired Reach 2" Field Day
g. Degree of Channel Incision (Bank-Height Ratio)

Worksheet B-10. Relationship of Bank-Height Ratio (BHR) ranges to corresponding
stream stabrllty ratlngs to determlne degree of channel i InC}SIOI’I

R SR “Degree of Charninel lncssmn
Low Bank Height: |7 4 / Bank-Height Ratio:
Max Bankfull Depth: {9 /i
F

Degree of Channel Incision Stability Rating = STARLE

| Degree of Channel Incision

| ) ;

19—

i E 1.8 :
| = |
AT |
| o j
=R :
i 4
4
C wm 15
£
'd-g;, 1.4
=
N 13
=
3 a2
11
1+ -
Stable Slightly incised Moderately incised Deeply incised
Stability rating

B18 Copyright © 2007 Wildland Hydrology



UT Little Bennett Creek

River Assessment and Monitoring: impaired Reach . 2" Field Day

i. Width/Depth Ratio State

Team 3 9/21/2007

B

Worksheet B-12 Wldth/depth ratio state stability rating.
‘ Ve W‘dth/Depth Ratio State

Existing Width/Depth Ratio:

BMH Ratio of existing w/d to reference wid: 2.05

Reference Width/Depth Ratio:

i

Width/Depth Ratio State Stability Rating = | HisWwlu unstable
)

Ratic of wid ratio to reference wid ratio  ratio {Increuse mlaﬁiue to reference

(Pecrease relative to reference wid ratic)

f=
o

Width/Depth Ratio Stability Ratings 1
i

gy
o

wld ratio)

Only use "Decrease relative to
reference wid ratio™ for incising

channels (bank-height ratio >1) S
{Worksheet B-10)

0.8 -

0.6

0.4

0.2

Stable

Moderately unstable Unstable Highiy unstable -

Stabifity rating

B20
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Team 3

UT Little Bennett Creek

Worksheet 5-7. Pfankuch (1975) stream channel stability rating procedure, as modified by Rosgen .ﬁomm_. 2001b),

Stream:

T
(=]

0
i
3

1 |Landform slope

Location:

Valley Type:

Observers:

Saod

i Dagenp!

Baseap:

£ Rating

Bank sine a

radient 30-40%.

3ank w_on_m Q‘ma.ma _ano_#.

: 'm frequant Mestly 3m

[ oﬁm%m_
O

L i A g i
3 ﬂ 3 |Debris jam Essantially absent from immediate channel namm:ﬁ. bt i .. [Maderate to heavy amounts, mostly larger Moderete to heavy amounts, predominantly
o potential area. 2 4 |sizes. - 6 '_ arger sizes. 8

LocRlify CRRe W—— S - =

) =

S [Channel [Bank heights sufficient to contain the bznkfull 4 m::c__ stane iz £ mtained within banks ~ |Baridull stage is not comtained, én__._amnﬁ: ratio Eankfull stage is not contained; over-bank flows are
capacity stage. Width/depth ratip departure fromreference dth/denth ratin departure from reference 2 teparture from reference width/cepth ratio = cormmon aith flows _mumz._m.a bankfull. éaﬁamng ratio 4
vadth/depth ratio = 1.0. Bank-Height Rario (BHR) width/depth rate - 1 0-1 2, Bank-Height Ratic 1.2-1.4_BankHeight Ratio (BHR) = .1-1.3. departure from meference witth/depth ratio » 1.4 Bank-
4. (BHR} = 1 0-1.1 Height Ratin (BHR) » ¢ 3.
40:-65% Rlsty boulde

.Whv., : ouua_mmm _ - ¢

%m Rocks and logs fimly imbedded. F ow mosm ﬁ.:;;_ ~ISING BMOSive Cross Moderately frequent, unstable obsiructions Frequent abstruclions and deflactors cause

.W. pattem w/o cutting or deposition. Stable 2 Jeurrents and e inr pool filling 4 |move with high flows causing bank cutting benk eresion yearlong. Sediment traps full, 8

[ bed. Obstructions fevier and _mmm 33 and pgol o_._m::m_ migration ooo_._:._:u.

2 e orone mraquent raw banks <, ; . T :

=1

bars.

ltle or no erlargement of channel ar point

Moderate depostion of new gravel and
coarse sand on ald and somz new bars.

Extensive deposit of _,._ﬁmn_oa_:m_._zm fine
12 [particles. Accelerated bar developmsnt.

not bright.

Surfaces dull, dari or stained. Garerally

surfaces

- .a_é have <35% brght

Mixture duli and bright
mixfure range.

Predominantly bright, > 85%. exposed or
3 Iscoured surfaces,

eratefy fratbed with.g

5 Dverlap

Boltom size
distribution

§0-100%.

Zo size change evident, Steble material

50-80%

Distribulicn =il rght. Stabie material

|5-30% atete]; 5
Juharg graden

“tedpan: Somg de

[vegetation

Abundant growth moss-like, dark green
perennial. In swilt water, too.

JCommen Alg

Dool areaa kA

== herg, oo,

se forms in fow velocty and

1 _u:wwma but muonz. mosily in _umnxs.m”m_.

Seasonal algae growth makes rocks slick.

Perennial types scarce or absent. Y ellovw-green,
short-term bloom may be present.

Good (Stable)

Good (Stable)

Excellent total =

Good total =/

8095 | 60-95
Fair (Mod: unstable) | 44-47 | 44.47 | 91129 96-132 | 96-142 | 81-110] 46-58
Poor {iinstable) 48+ 48+ 130+ | 133+ | 143+ | 111+ 59+

46-58

60
51-78

1268 | 40-80
A9.88 § 61.78

38-50 | 3850
51-61 | 51-61

Fair total =

Poor total =

40.63 | 40-63 Aren | 85110 | B5.110] 90 115] 80.95 4060 | 85.107 ] 85-107 | 9.312 | 85.107
Fair (Mod. unstatie) | 64-65 | 6486 | 64-26 | 64.80 | 64-85 | 76.95 | 76.95 | B4-88 | se-105 [ an e [ 111 125]191.125] 115 130] 98110 6178 |108-120] 108- +20] 113-128{108-120
Pocr (Unstable) o7+ | 87+ { &7+ | a7 | e7¢ | ore | ore | o7+ | ooe | qvse | 126w | 1280 | 1310 | a1 7oe | 1214 | 1210 | oase | 120

= Grand total =
60-85 | 70-80 | 70-90 | 60.85 | 85.107 | 85107 | 85.107 | 67-98
86-105] 91-110 | 91.110 | 86705 | 108-132{108-132[ 108-132 g9.125 Existing
: P11+ | 111+ | 106+ | 133+ | 133+ | 133+ | 126+ stream type =
xEREE -/ ] *Potential

stream type =

C4

*Rating should be adjusted to potential stream type, not existing.

WModifiad channel
stability rating =

Fair

=l

Copyright © 2006 Wildland Hydrology
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UT Little Bennett Creek Team 3 9/21/2007

River Assessment and Monitoring: Impaired Reach 2" Field Day

" j. Degree of Channel Confinement (Meander Width Ratio (MWR))

Worksheet B-13. Degree of confinement stability ratings based on meander width ratio
divided by reference meander width ratio.

" Degree of Confinement..

Existing Meander Width Ratio (MWR): 3_03 Ratio of MWR to MWRuref: ” 3
Reference Meander Width Ratio (MWR): 13, 3

Degree of Confinement Stability Rating < | un A o0 &;-,n Sd

Degree of Confinement based on
E Meander Width Ratio ( MWR ) / Reference Condition { MWR ;)
! 0.0 } i §
011 == = = ST ED
‘J : '__. EE I — T Y O i e S s e .7 T ettt e V.A..i
. 0.10-0.28 |
T 03 : F—
-
\ : -
| E . .
I 0.5 /
. /
L2 os : .
- : , / 0.30 - 0.79
0.7 - ; -
0.8
0.80 -1.00
0.9
b Unconfined Moderétely Confined Confined Severely Confined
Degree of confinement

Copyright ® 2007 Wildiand Hydrology B21
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-10. Summary form of annual streambank erosion estimates for various study reaches,

Stream:  Little Bennett, Reach - Reach 3 Location:
Graph Used: Total Bank Length (ft): 247 Date: 9/21/2007
Observers: Valley Type: Vil Stream Type: C 4
R IR TR — 5 T T T S w
Station (ft) BEHI rating |[NBS rating |Bank Length of [Study bank |Erosion Erosion Rate
(Worksheet 5{(Worksheet |erosion rate|bank (ft) height (ft) [subtotal (tonslyrift)
8} (adjective) |5-9) (Figure 5-38 [(4)yx(5)x(B)] HI(7y27] = 1.3
(adjective) |or 5-39) (ft*yn) {51}
{ftiyr)
1. 1L Very High | Moderate | 0.59960106 16 4.7 4509 0.14
2. 10L Very High | Very High | 1.701 6 5 5103 | o
3, 11L Very High High 0.999 14 5 - 69.93.. o024
4 12L High Very High 1.7 8 5.4 7344 ] 044
5 13L High Moderate 0.5 17 5.4 55.08 . 0.16
P, 2L Yery High Moderate | 0.5007177 | 19 . 4.4 - 50.22 0.13
7. 3L Extreme Moderate | 1.8984375 8 4.8 729 - 0.44
5. 4L Extreme High | 2.4984375 12 48 | 14391 | o058
9. 5L Extreme Moderate 1.90125 15 4.8 0.44
10. 3R Extreme | Very High | 3.24927938] 41 4.4 0.69
1. 7R Extreme | VeryHigh |3.25041322| 33 4.4 0.69
12. 8R Extreme High 2.49917355 11 4.4 0.53
13. 9L VeryHigh | VeryHigh | 1.69848837| - 20 43 0.35
14, '
15,
Total
Sum erosion subtetals in Column (7) for each BEHI/NBS combination erosion [ - :
(fyr) | 2023.65
Totai AT "
Convert erosion in ff/yr to yds®yr {divide Total erosion (f/yr) by 27} eresion ... = .
(yds’lyn) | - 74.95
Convert erosion in yds¥yr to tonsfyr {multiply Total erosion {yds/yr) by J::;n 1!
1.3} {tonsfyr) | 97.44
Calculate erosion per unit length of channel {divide Tota! erosion (tons/yr) egt;:n =
by total length of stream (ft) surveyed} (tonsiyrift) | 0.3945

200@ 02 489

Copyright © 2008 Wildland Hydrology WARSSS page 5-81
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet §-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
{Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to-determine BEH! score,

Stream: Little Bennett, Reach - Little Bennet Location:
Station;. 1L Qbservers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height {C)  (Fig. 5-19)
Study Bankfull
Bank 4.7 Height 2.1 (AY/(B)= 2.2381 8.2
Height (%) = (A) {ft) = (B) (©)
Root Depth / Study Bank Height ( E )
Root Study
Depth 0.4 Bank 3/ {(D)/(A)= LS 8.56
(ft) = {D)| Height () = (A) (E)
Weighted Root Density { G )
Root
Density 10 (FIX(E) = 0.85106 10
as % = {F) (G)
Bank Angle ( H )
Bank
Angle et 10
as Degreas = (H)
Surface Protection (I)
Surface
Protection 40 5.11
as% = (1)
Bank Material Adjustment: ]
Bedrock (Overall Very Low BEHI) :> Bank Material
Bouiders (Overall Low SEHI) Adjustment 0 ‘
Cobble (Subtract-10 points if uniform medium to large cotble) ) ] ) ’
Gravel or Composite Matrix (Add 5-10 points dependingon - .| Stratification Adjustment D Y
peréentage st BARK material that is composed of sanid) Add 5-10 points, depenging an
Sand (Add 10 points). position of unstable layers in 0
SlitClay (no adjusiment) retation fo bankfull stage
Very Low] kow [ Moderate | High | Very High| Extreme > Adjective Rating | Very High
- : : and - :
5-95 | 10-19.5| 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score | 419 .
Bank Sketch ,
12 ;
1 g
" < Bank
£ 9 z Angle
g 8 = N\ w0
E 7 . ;:_’ wuw -—‘
w 5 %] =
s o
g . L3
© v
2 3 &
2 Start
1 ~ of
o] Bank
) 1 2 3 4 5 6
Horizontal distance {ft)
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-8, Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEH! rating
‘(Rosgen, 1988, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Stream: Little Bennett, Reach - Little Bennet Location;
Stationn. 2L Chservers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height {C) (Fig. 5-19)
Study Bankfuil
Bank 44 Height 3.1 (A)Y/(B)+ 1.41935 5.39
Height i) = (A) {f) = (B) {C)
Root Depth / Study Bank Height ( E )
Root Study
Depth | 08 Bank Gt (D)/(A)=] 013636 8
(ft) = (D) Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 10 {(F}YX(E) = 1.36364 10
as % = (F) (G)
Bank Angle (H)
Bank
Angle 95 8.14
as Degrees = (H)
Surface Protection (| )
Surface -
Protection 20 7.22
as% = (D] .
‘ Bank Material Adjustment: i :
Bedrock (Overall Very Low BEHI) ::> Bank Material
. Bouiders (Overall Low BEHI} Adjustment 0
-Cobble (Subtract 10 points If uniform medium to large cobble) '_ ; ) I
| : Gravel or Composite Matrix (Add 5-10 poirts depending on Stratification Adjustient |-~
"parcfitdge of bank material that is comiposed of sand) Add_ §—10 points, dependi'n_g:o'n =
Sand (Add 10 points) poszt_lon of unstable fayers in - g7
Silt/Glay (no aciustment) relation to bankfull stage
“Very Low | Low | Moderate | High | Very High | Extreme > Adjecﬁvé h’aﬁng ‘Very High
- : _ ) - and -
. 5-95 | 10-19.5] 20295 | 30-39.5| 40-45 | 46-50 " Total Score | 458
Bank Sketch
12
11
10
=y Bank
b Angle
2 ; 4 =
: . T
1] &L= 3 @
t 4 = = @5
> 3 —— &~y =
2 5 Start
1 A of
0 Bank
0 1 2 3 4 5 5
Horizontal distance (ft)
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHi) variables and an overall BEHI rating
‘(Rosgen, 1996, 2001a). Use Figure 5-19 with BEH! variables to determine BEH! score.

Stream: Little Bennett, Reach - Little Bennet Location:
Station: 3L Observers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height {C )} (Fig.5-19)
Study Bankfull
Bank 48 | eight 3.7 (A)/(Bys 12973 || 463
Height () = (A) {fty= (B) {C)
Root Depth / Study Bank Height ( E )
Root Study _
Depth 1 Bank 4.8 (D)/(A)< 02083311 g
(ft) = {D)l Height ¢ = (A) (E)
Weighted Root Density (G )
Root 5
Density 20 (FYX(E) = 4.16667 10
as % = (F) (G)
Bank Angle (H )
Bank
Angle L] 10
as Degrees = {H)
Surface Protection { 1)
Surface 5
Protection 10
as% = {1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI} ::> Bank Material
Boulders (Overall Low BEHI) Adjustment -0
Cobble (Subtract 10 peints if uniform medium to large cobbig) . | 2 4B
Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment, | . -
percentagé of bank material that is composed of sand) Add 5-10 points, dependingon .} - ..
Sand (Add 10 points) . position of unstable layersin 5
siltcl ay' {no adjustment) relation to bankfull stage ’

Very Low| . Low | Moderate | High | Very High| Extreme > Adjective Rating |. Extreme | -
: ot S and n
5-9.5 | 10-19.5] 20-29.5 [ 30-39.5| 40-45 | 4650 _ Total Score 46.7

Bank Sketch

12

1

10

g 9
2 s
g 7
2 5
5 5
£ 4
g 3
2

1

0

0 1 2 3 4 5
Horizontal distance {ft}
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard index (BEHI) variables and an overall BEHI rating
"(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables o determine BEH! score.

Stream: Little Bennett, Reach - Little Bennet Location:
Station: 4L Observers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C) (Fig.5-19)
Study Bankfuil
Bank 4.8 Height | 3.7 (A}/{B)= 1.2973 4.63
Height r) = (A) if) = (B) ()
Root Depth / Study Bank Height ( E )
Root Study
Depth L Bank = (D)r(a)o 020833 ([ o oq
(i) = (B} Height ) = (A) (E)
Weighted Root Density ( G )
Root
Density 20 (FIX(E) = 4.16667 10
as % = (F) (G)
Bank Angle (H)
Bank
Angle = 10
as Degrees = (H)
Surface Protection ( |)
Surface 5
Protection 10
as% = (1)
Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) ::> Bank Materiai
Boulders (Qverall Low BEH) : - Adjustment - 0.
Cobble (Subtract 10 points if uniferm medium to large cobble) ] I
Gravel or Composite Matrix (Add 5-10 points deperding on Stratification Adjustment
Percentage of bafik material that is composed of sand) Add 5~10 paints, depending-on
Sand (Add 10 points) ’ position of unstable layers.in | 5
Silt/Clay {no adjustment) relation to bankfulf stage
Verylow| Low. | Moderate [ High | Very High| Extreme Adjective Rating | Extreme
| ' ' > . and )
5-9.5 | 10-19.5| 20-29.5 [ 30-39.5 | 40-45 | 46-50 Total Score 46.7
Bank Sketch " 7
12 - Root
1 =) apth (0)
10 ;E Bank
£ 9 % Angle
g 8 5 (H)
c 7 Q " e
£} A— [ =
2 ; e
Q o
W 5 £
e 4 =2 8
t wo
S 3 i
2 | start
1 1 of
0 Bank
0 1 2 3 4 5 6
Horizontal distance (ft}
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard index (BEHI) variables and an overall BEHI rating
(Rosgen, 1996, 20071a). Use Figure 5-19 with BEH! variables to determine BEHI score.

Stream: Little Bennett, Reach - Little Bennet Location:
Station: 5L Cbservers:
Date; 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height { C ) (Fig. 5-19)
Study 4.8 Bankfull 3.7 1.2973
Bank ' Height ) (AY/(B)ys " 4.63
Height (f = (A) (ft) = (B} (€
Root Depth / Study Bank Height ( E )
Root Study
Depth 1 Bank 4.8 (D)/(A)< 0-2083311 2 49
{ft) = (D}| Height ¢ = (A) (E)
Waeighted Root Density (G )
Root
Density 20 (F)X(E) = 4.16667 10
as % = {F}) (G)
Bank Angle (H )
Bank
Angle 135 10
as Degrees = (H)
Surface Protection (1)
Surface 5
Protection 10
as% = {1)

Bank Material Adjustment: |
Bedrock (Overali Very Low BEHI) Bank Material
. Boulders (Overall Low BEHI) Z:> Adjustment 0
Cobble (Subtract 10 points if uniform medium to farge cobble) | .

Gravel or Composite Matrix (Add 5-10 points depending on Stratification Adjustment |
percertage of bank material that is composed of sand) 1 Add 5-10 points, depending on -
' position of unstable layars in , 5

Sand (Add 10 pointsy :
Silt/Clay (no adjustment) refation to bankfull stage :

and
Total Score | 46.7 |

- VeryLow| Low | Moderate | High | Very High | Extreme > Adjective Rating { Extreme

5-95 | 10195 20-29.5 | 30-39.5| 40-45 | 46-50

Bank Sketch

Root
apth (D)
Bank

Angle
(o]

|

: Start
T of
| Bank

STUDY BANK Height

Bankfuil

Surface
Protection (1}

Verticat distance (ft)

. - =

O = NG E O ®O N ®mD O N
A
A

0 1 2 3 4 & g

Horizontal distance (ft)
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
"(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Stream: Little Bennett, Reach - Little Bennet Location:
Station:. B8R Observers.
Date: 12/30/99 Stream Type: Valley Type:
BEH! Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull ' :
Bank 4.4 Height 2.4 (AY/(B)S 1'83333- 7.09
Height ) = {A) (f) = (B) {C)
Root Depth / Study Bank Height (E )
Root Study
Depth 0.9 Bank 4.4 (D)y/(A) 02045811 795
() = {D)| Height (it = (A) (E)
Weighted Root Density (G )
Root
Density LU (Fyx(E) =| 2-04545 10
as %o = {F) (G)
Bank Angle (H}
Bank
Angle LY 10
as Degrees = {H)
Surface Protection { 1)
Surface 2
Protection 10
as% = (1)
Bank Material Adjustment: [
Bedrock (Overall Very Low BEHI) ::> Bank Material
Boulders (Overall Low BEHI) : Adjustment 0
Cobbie (Subtract 10 points if uniform medium to large-cobbie) | ) ‘
Gravel or Composite Matrix (Add 510 poirits dependingon - Stratification Adjustment R :
" percentage of bank material that is composed of sand) ] Add_ §-—-10 points, dependin_g on
Sand (Add 10 points) pos:t_ron of unstable layers in - 5
Silt/Clay (no aciustment) relation to bankfult stage
Very Low| Low | Moderate | High | Very High | Extreme > Adjective Rating | Extreme
. and = ¢
5-95 | 10-19.5[ 20-20.5 | 30-39.5| 40-45 | 46-50 Totai Score | -49.3
Bank Sketch
12
11
10
£ 9
g s
5 7
2 s 1% o _Bankful____________B | =
- ; 35
™ il
g 4 R
$ 3 <
2 Start
1 I~ of
0 Bank
0 1 2 3 4 5 6
Horizontal distance (ft}
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-8. Form to calculate Bank Erosion Hazard index (BEHI) variables and an overall BEHI rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEH] variables to determine BEHI score”

Streamn: Little Bennett, Reach - Little Bennet Lacation:
Station; 7R Observers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull
Bank | ** | Heignt = (A)y/(B)= 1-83333H 50
Height () = (A) (i) = (B) {C)
Root Depth / Study Bank Height ( E )
Root Study
Depth e Bank 4.4 (DY/(A)= 0.20455 7.22
(ft) = (D}| Height ) = (A) (E)
Weighted Root Density (G )
Root
Density 10 (EYX(E) = 2.04545 10
as % = (F) {G)
Bank Angle { H }
Bank
Angle (el 10
as Degrees = {H)
Surface Protection (1)
Surface ' 2
Protection 10
as% = {1)
Bank Material Adjustment; |
Bedrock (Overall Very Low BEH!) ' :{> Bank Materiai
_ Bouiders {Overall Low BEHI} : Adjustment 0
Cobble {Subtract 10 paints if uniform medium to large cobble) ]
Gravel or Composite Matrix (Add 5-10 points depending on . .Stratification Adjustment )
pefcentage of bank material that is composed of sand) | Add 5-10 points, dépending an
. position of unstable layers in
gﬁgggyd?nloaz?:;::en %) relation to bankfull stage 5
| VeryLow| Low [ Moderate | High [ Very High | Extreme "~ Adjective Rating | Extreme |
| ' > and
5-9.5 | 10-19.5| 20-29.5 | 30-39.5 | 40-45 | 46-50 Total Score 49.3
Bank Sketch ;
i2 -‘_ Root
11 5 ; apth (D}
10 < Bank
- H an
% g % Rd \ Angle
g % (H)
g8 7 5 pIEtS
5 5 —---Bankil _ . _______® [ =2
b= . g g
R =% £3%
g 3 e Sy &
2 Start
1 of
0 Bank
0 1 2 3 4 5 6
Horizontal distance (ft} i
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Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEH!) variables and an overall BEHi! rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEH! score.

Stream: Little Bennett, Reach - Little Bennet Laocation:
Station:. 8 R Cbservers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull
Bank | % | Heignt 24 (ay/(By<| 1833331 749
Height ) = (A) (fty = {B) (©)
Root Depth / Study Bank Height ( E )
Root Study
Depth | 09 Bank L) (D)/(A)=| 0204551 799
(ft) = (D)| Height (f = (A) (E)
Weighted Root Density ( G )
Root
Density g0 (F)X(E) = 2.04545 10
as Yo = (F) (G)
Bank Angle (H )
Bank
Angle 120 10
as Degrees = (H)
Surface Protection (1)
Surface 2
Protection 10
as%h = (1)
Bank Material Adjustment: ]
Bedrock (Overalt Very Low BEHI) ::> Bank Material
Boulders (Overall Low BEH) Adjustment 0
Caobble (Subtract 10 points if uniform medium to large cobble) I h
Gravel or Composite Matrix {Add 5-10 peints depenging on | Stratification Adjustment
percentage of bank material that is composed of sand) Add 5-10 points, depending on
. position of unstable layers in g
gia:tr;d(:l(::?n::oa?j‘jagi}\ent) relation to bankfuli stage 5
Very Low] Low . | Moderate [ High | Very Hrigﬂ Extreme Adjective Rating ; Extreme
> > and
5-9.5 | 10-19.5| 20-29.5 | 30-30.5| 40-45 | 26-50 Total Score 49.3
Bank Sketch
12 - Root
" epth (D)
]
E 19 Bank
‘;; Angle
g N #)
8 7 A
g s 85
= 5 €3
[ %] 3 Q
£ 4 ® B
2 3 &
2 Start
1 of
0 Bank
0 1 2 3 4 5
Horizontal distance (ft)
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Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEMI rating
(Rosgen, 1896, 2001a). Use Figure 5-19 with BEH! variables to determine BEH]I score. ) '

Stream; Little Bennett, Reach - Little Bennet Location:
Station. 9L * QObservers:
Date: 12/30/99 Stream Type: - Valley Type:

BEHI Score
Study Bank Height / Bankfull Height (C )} {Fig. 5-19)

Stud Bankfuil
Bani 4.3 Height 2.7 {A)/{B)= 1.592589 5.95
| Height () = {A) () = (8) (€
Root Depth / Study Bank Height ( E )
Root Stud
Depth 0.9 Bank 4.3 (Dy/(A)ys 02093 7.09
(f) = (D){ Height () = - (A) (E)
Weighted Root Density (G )
Root
Density 60 (F)X(E) = 12.5581 8.16
as % = {F) (G)
Bank Angle ( H)
Bank 170
Angle 10
as Degrees = {H)
Surface Protection ( |)
Surface 10
Protection 9
as% = (1)

Bank Material Adjustment: |
Bedrock (Overall Very Low BEHI) : :> Bank-Material
Boulders (Overall Low BEHI) — Adjustment 0.
" Cobbtle (Subtract 10 points if uniform medium to iarge cobble) ’ I . ‘

Gravel or Composite Matrix (Add 5-10 poinis depending on Stratification Adjustment
percentage of bank materizl that is composed of sand) : Add 5-10 points, depending on - -

f ition of unstable layers in . g
Sand (Add 10 paints) el 5
Silt/Clay (no adjustment) relation 1o bankfull stage

Cand L
Total Score | 452

VeryLow| Low | Moderate | High | Very High | Extreme > Adjective Rating | Very High

5-95 | 10-19.5 | 20-29.5 | 30-39.5| 40-45 | 46-50

Bank Sketch i L,
i
c_———

12 - ® 1‘_ Root

11 ‘;é epth {D)

10 i Bank
=z Z - =
% ¢ s Angle
g 2 B 5 \, )
i . > =
5 ° e 8 g
- - —
g ° 22 £
£ 4 $E 38
T z3 @ e
£ 3 PR & Y o

2 Stant

1 of
0 Bank
0 1 2 3 4 5 5]
Horizontal distance (ft)
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Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
{Rosgen, 1996, 2001a). Use Figure 5-19 with BEH| variables to determine BEHI score.

Stream: Little Bennett, Reach - Little Bennet Location:
Station: 10 L ' Observers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height {C ) (Fig. 5-19)
Study Bankfull
Bank 5 Height 4.2 (AY/(B)+ 1.19048 3.9
Height i = (A) (f) = (B) (C)
Root Depth / Study Bank Height ( E )
Root Study
Depth L Bank 2 (Dy/(ays 02 7.22
(ft) = (D)} Height () = (A) (E)
Weighted Root Density ( G )
Root
Density 40 (F)X(E) = 8 8.67
as % = {F) (G})
Bank Angle {H)
Bank
Angle el 8.32
as Degrees = {H)
Surface Protection (1)
Surface
Protection L 9
as¥% = (1)
Bank Material Adjustment: !
Bedrock (Overall Very Low BEHI) :> Bank Material
Boulders (Overail Low BEHI Adjustment 0
Cobble (Subtract 10 points if uniform medium to large cobble)” ]
Gravel or Composite Matrix (Add 5-10 points depending on .| Stratification Adjustment § ;
pércentage of bank material that is composed of sand) ! - Add 5-10 peints, depending on . .
Sand (Add 10 points) position of unsfable layers in 5
Silt/Clay {no adjustment) relation o bankfull stage
Very Low|- Low [ Moderate | High [ Very High [ Extreme Adjective Rating | Very High
i : : - S > i g
 5-95 1 10-19.5] 20-29.5 | 30-395| 4045 | 4650 Total Score 42.1
Bank Sketch
12 - Root
1 §' epth (D)
10 i e
— an
g ¢ % Angle
g 8 5 (H)
s 7 3 wa e
8 s ——--Bankfull________ .. _& | _ £
s 28 7/ 88
= 5 =€ £3
o L= S5 @
£ 4 £3 -
s 3 ¥ 5
2 Start
1 of
0 Bank
0 1 2 3 4 5 5]
Horizontal distance (ft) |
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Wc‘:rksheet_s-a.'_ Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variabies to determine BEHI score.

Stream: Little Bennett, Reach - Little Bennet Location:
Station:. 11 L Observers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height ( C) (Fig. 5-19)
Study Bankfull
Bank 5 Height 4.2 (AY/(B)= 1.19048 3.9
Height () = {A) (ft) = (B) ()
Root Depth / Study Bank Height ( E )
Root Study
Depth 1 Bank 5 (D)}/(A)= 0.2 7.22
{ft) = (D)| Height () = {A) (E)
Weighted Root Density (G )
Root
Density 40 (FYX(E) = 8 8.67
as % = (F} (G)
Bank Angle (H)
Bank
Angle el 8.32
as Degrees = (H)
Surface Protection (1)
Surface
Protection 10 9
as% = (1)
Bank Material Adjustment: ]
Bedrock (Overall Very Low BEHI) :> Bank Material
Boulders (Overall Low BEHI Adjustment 0
Cabbile (Subtract 10 points if uniform medium to large cobble) o |
Gravel or Composite Matrix (Add 5-10 points depending on - Stratification Adjustment | ]
| perceritage of bank material that is composed of sand) . ‘| Add 5~10 puints, depending on
Sand {(Add 10 points) | position of unsiable layers in - 5
SiltiClay (no adjustment) relation to bankfull stage
Very Low] Low | Moderate | High | Very High [ Extreme > “Adjective Rating ' Very High|
' and
5-95 | 10-19.5| 20-29.5 | 30-39.5| 40-45 | 46-50 Total Score 42.1
Bank Sketch !
12 Root
1 pth (D)
10 Bark
g 9 Angle
g s N\ )
E 7 A pees
LR -5 DNARARN NN I W S R NI RSN A R B N |t SURSRE = -] |1 V]| U - o =
5 s }é g
Q0 =]
] 4 0B
g o &
2 Stast
1 of
0 Bark
0 1 2 3 4 5 6
Horizontal distance (ft)
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Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating
{Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEHI score.

Stream: Little Bennett, Reach - Little Bennet Location:
Station: 12L Observers:
Date: 12/30/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height{ C) (Fig. 5-19)
Study Bankfuil
Bank 54 | Meight & (A)/(B)<| 138 4.95
Height (f = (A) (ft)y = (B) {C)
Root Depth / Study Bank Height { E )
Root Study
Depth 3.1 Bank 5.4 (DY (AYS 0.57407 3.56
(ft) = {D)| Height (1) = {(A) (E)
Weighted Root Density (G )
Root
Density 65 (F)X(E} = 37.3148 5.32
as Y% = {F) (G)
Bank Angle ( H)
Bank
Angie 115 8.86
as Degrees = (H}
Surface Protection (1)}
Surface 30
Protection 59
as% = (1)

Bank Material Adjustment: ]

Bedrock (Overall Very Low BEHi) ::> Bank Material .
Boulders (Cverall Low BEHI) Adjustment 0
" Cobhble (Subtract 10 points if uniform medium to large cobble) ‘ S ol
Gravel or Compasite Matrix {Adc 5-10 points depending on | Stratification Adjustment:

“pércéntage of bank materiai that is composed of sand) Add 5-10 points, depending on
Sand (Add 10 points) position of unstable layers in .

reiation 1¢ bankfull stage

Silt/Clay (no adjusiment)

| VeryLow| Low | Moderate | High | Very High [ Extreme Adjective Rating High

and
| 5-95 | 10-195] 20-295 | 30-39.5| 40-45 [ 46-50 Total Score 33.6
Bank Sketch '
12 ._ Root
11 =3 epth {D)
1
£ 9 z iank
o & ngle
g ¢ = N
- a e
g 7 g NN 2 —
o 8 _——wdl®il m?
o ]
3 ° g5
k] t}
£ 4 @ 5
S 3 &
. Start
1 of
Q Bank
0 1 2 3 4 5 =]
Horizontal distance (ft)
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Worksheet 5-8. Form to calculate Bank Erosion Hazard Index (BEHI) variables and an overall BEHI rating

(Rosgen, 1996, 2001a). Use Figure 5-19 with BEHI variables to determine BEMI score.

Stream: Little Bennett, Reach - Little Bennet Location:
Station: 13 L Observers:
Date: 12130/99 Stream Type: Valley Type:
BEHI Score
Study Bank Height / Bankfull Height (C ) (Fig. 5-19)
Study Bankfull
Bank 5.4 Height 4 (A)/{(B)= 1.35 4.95
Height (it = (A) {ft) ={ (B) ()
Root Depth / Study Bank Height { E )
Root Study
Depth 3.1 Bank 5.4 (DY} (A)= LT 0l 3.56
(ft) = (D) Height (1) = {A) (E)
Weighted Root Density ( G )
Root
Density = (F)x(E) =| 37-3148 5.32
as % = (F) {G)
Bank Angle (H)
Bank
Angle 115 8.86
as Degrees = (H)
Surface Protection (1)
Surface P
Protection 30 59
as% = (1)
Bank Material Adjustment: I
" Bedrock (Overall Very Low 8EHI) :> Bank Material
Bouiders (Overall Low BEH)) Adjustment 0
Cobble {Subtract 10 points if uniform medium to large cabble) A |
-Gravel or Composite Matrix (Add 5-10 points depending an Stratification Adjustment |
percéfitage of barik material that is composed of sand) Add 5-10 points, depending on
i e s position of unstable fayersin . ' 1. ..
gﬁ%l@ﬁnﬁaﬁ!ﬁi o) relation to bankfuil stage 5
- Very Low ] Low [ Moderate ] High | Very High | Extreme > Adjective Rating High
— : ; - —I : Wy
. 595 | 10-19.5] 20-29.5 | 30-39.5| . 40-45 | 46-50 * Total Score 33.6
' Bank Sketch
12
11
10
£ 39
e @
g o .
= 5
£ 4
S 2 .
2 Start
1 of
0 Bank
0 1 2 3 4 5 6
Horizontal distance (ft)

Copyright ©® 2006 Wildland Hydrology WARSSS page 5-56



UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-9. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion
rate.

Estimating Near-Bank Stress (NBS )
Stream: Little Bennett, Reach - Little Bennet Location:
Station: 1 L Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel pattern, transverse bar or spiit channel/centrat _tzgr__creaﬁng NBS.... Levei | Reconaissance
(2) Ratic of radius of curvature fo bankfull width (Re/ Wi )i i Level il General prediction
Ratic of pool slope to average water surface slope (Sp/ 8 )i Level Il General prediction
Ratio of pool slope tq riffle slope ( Sp/ St ). v vivve i e Level I General prediction
Ratio of near-bank maximum depth to bankful mean depth ( dnp / dpkg ). Level I Detailed prediction
(6) Ratio of near-bank shear stress to bankfull shear stress ( Tond Tk Jooveceree i Level Il Detailed prediction
(7} Velocity profiles / Isovels / VeIDCity Gradient...... ... o oo oo veee e s s v sesinns Level IV | Validation
- Transverse and/or centrai bars-short andfor disContinUous........ccce. veovveieeverieeeneanes NBS = Higi / Very High
g (1) [Extensive deposition {(continuous, Cross-chanNEl)... ... .c.coeiveicveier s e veeneie eiesernen s NBS = Exireme
.3 Chute cutoffs, down-valley meander migration, converging flow......................cccvvenv...... .NBS = Extreme
Radius of Bankfull Near-Bank
2 Curvature | Width Wy | Ratio R./ Stress
2 | R ) Wes |__(NBS)
= Near-Bank
5 3 Pool Slepe | Average Stress Dominant
& (3) Sy Slope 8 |Ratio 5,/8| (NBS) Near-Bank Stress
i
Moderate
Near-Bank
4 Pool Slope | Riffle Slope | Ratio Sp/ Stress
“4) Sy Srir Siir (NBS) |
Near-Bank Near-Bank
5 ‘Max Depth | Mean Depth| Ratio doy/ | Siress
G | dwi® | dyei ™ (NBS)
= 2.1 1.2 1.75 Moderate
2 Near-Bank Bankfull
3 | Near-Bank Shear Shear Near-Bank
: (6) | Max Depth Near-Bank | Stress 1., | Mean Depth| Average |Stress Tuw({ RatlioTan/ | giraes
dep () | Slope Spp Ibift? ) By (1) Slope S lbosit® ) T |- (NBS)
> Near-Bank
= ) Velocity Gradient { it /sec{ Stress
2 It} (NBS)
-
Converting values {0 a Near-Bank Stress (NBS) rating’
Near-Bank Stress (NBS}) Method number
ratings m [ @ [ & [ «w [ & [ ® | @
Very Low NiA >3.00 <0.20 <040 <100 <080 <050
Low N/A 221-300 020-040 041-060 1.00-150 0.80-1.05 050-1.00
Moderate N/A 201-220 041-060 061-080 1.51-180 1.08-114 1.01-160
High See 181-200 061-080 081-100 181-250 1.15-1.19 1.61-2.00
Very High () 1.50-1.80 0.81-100 101-120 251-300 1.20-160 2.01-2.40
Extreme Above < 1.80 >1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Moderate
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Worksheet 5-9. Various field methods of estimating Near-Bank Stress (NBS) FISk ratings to calculate erosicn

Tate.
Estimating Near-Bank Stress (NBS)
Stream: Little Bennett, Reach - Little Bennet Location:
Station: 4 L Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress {NBS) ]
{1)_Channed pattemn, transverse bar or split channel/central bar creating NBS... 5 Level | % . Reconaissance
(2) Ratio of radius of Gurvature to b Re I'Wy Level ii General prediction -
(3 Ratm of pooi slope to average water sun‘ace slope ( Sp! S } ; Level il Generai pred:ctlon
(4 Ratro of poal slope ta riffle slope { Spl Snf) i Level N ; General prediction
(5) Ratio of near-bank maximum depth to bankfull mean depth ( dan / dpkf J.covv oo - IE Level n Detailed prediction
(6) Rati shear stress to bankfull shear stress ( T,/ Tt ) Level 01 Detailed predictiq_‘r_[_______
{7) scvesf\leloc:lty gradient.... E Levei IV ; Vaiidation
= Transverse and/or central bars-short and/or discontinuous ..NBS = High / Very High
? (1) |Extensive deposition (continuous, cross-channel)............c.occee v venees . ....NBS = Exitreme
3 Chute cutoffs, down-valley meander migration, converging low....._.............co.cien s ....NBS = Exfreme
Radius of Bankfull Near-Bank
2) Curvature | Width Wy, | Ratio R.f Stress
R. (ft) ) Wi (NBS)
= . Near-Bank
e 3 | Poc! Slope | Average Stress Dominant
= 3 s, Slope S |Ratio S,/S| _(NBS) | Near-Bank Stress
- -
High
. Near-Bank
4 Pool Slope | Riffle Slape | Ratio S,/ Stress
4 S, Sy S {NBS)
' Near-Bank Near-Bank
5 Max Depth {Mean Depth| Ralio dnyp/ | Stress
) | d) | dwet) Qo (NBS)
= 4 1.6 25 || High
g Near-Bank Bankfull
3 | Near-Bank Shear UL ] ‘Near-Bank
(6) | MaxDepth | Near-Bank | Stress v, ( | Mean Depth| Average | Stress Tue{| Ratio tw/ | stress
dun(ft) § SlopeSpy | M) | da(t) | Slope S ) Towt (NBS) .
> Near-Bank
= ) Velocity Gradient ( ft /sec] Stress
& /) (NBS)
-J L
Converting values fo a Near-Bank Stress:(NBS) rating:
Near-Bank Stress (NBS) Method number
ratings M1 @ [ @& [ @ [ & 1 ® [ M
Very Low N/A > 3.00 <0.20 < (140 <1.00 <080 < 0.50
Low NIA 221-300 020-040 ©.41-060 1.00-150 080-1.05 0.50~1.00
Moderate N/A - 201-220 041-060 061-080 1.51-1.80¢ 106~114 1.01-1.60
High See 181-2.00 061-081 081-100 181-250 1.15-119 1.61~200
Very High (1 1.50-1.80 081-100 101-120 251-300 120-160 201-240
Extreme Above - <150 > 1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating High
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Worksheet 5-9. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion
rate.

Estimating Near-Bank Stress ({NBS)
Stream: thtie Bennett, Reach - Little Bennet Location:
Station: 5 L Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1) Channel p pattern, transvarsa bar or split channel!central bar creating NBS... T :. Level I 3 _”.lﬁgpgp‘§i§$§lnpg___l_ .
(2} Ratio of radius ofcurvature to bankfull width { Rg / W )... Level II f General prediction
(3) Ratio of poot slope to average water surface slope (Sp/ S) i Level U General prediction
(4) Ratio of pooi slope 1o riffile stope (Spfsn,} l.evel Il General prediction
(5) Ratlo of near- bank maxlmum depth to bankfull mean depth ( dnb"dbkf)n ............... Level {ll B Detailed prediction
(6} Ratic of near-bank shaar stress to bankfull shear stress { Ty / Toy)....... . Level It Detaited prediction
(7) Velocity profiles / IsovelsNelocnty gradlent i, Level VO Validation
= Transverse andior central bars-short andfor disCoNtinUOUS............. .oooeiaiv e, NBS = High / Very High
2 (1} |Extensive deposition (CORtINUOUS, Cross-Chanmel)... ... ..o eeeeseees e e, NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow.............c.......oou.ooo.o...... .NBS = Extreme
Radius of Bankful} Near-Bank
) Curvature | Width Wy, | Ratio R/ Stress
R () {ft) Wk (NBES)
= Near-Bank
T 2 Pool Siope | Average Stress Dominant
3 (3) 5, Slope S [ Ratio §,/S| (NBS) | Near-Bank Stress
- . [
I Moderate
) Near-Bank
@) Poot Slope | Riffle Slope | Ratfio S,/ Stress
S, Seie S {NBS)
Near-Bank ‘Near-Bank
s | Max Depth [Mean Depthi Falio dww/ |  Stress
Pl o | Gue | (NBS)
= 5 2.8 1.79 | Moderate
|~ Near-Bank . Bankfull
] Near-Bank Shear Shear _ Near-Bark
(6) | MaxDepth Near-Bank | Stress ., ( | Mean Depth| Average | Stress tug (| Ratio Tu/ Stress
d (ft) | Slope Spp | 1bift?) e (1) Slope § Ibift’ ) Tost (NBS)
> Near-Bank
o @ Velocity Gradient (ft /sec| Stress
2 1) (NBS)
-
Converting values to a Near-Bank Stress (NBS) rating'
Near-Bank Stress (NBS) Method number
ratings m [ @ { 3 [ @ T & T @6 [ o
Very Low N/A >3.00 <0.20 <040  <1.00 <080 <050
Low 7 N/A 221~300 020-040 041-060 1.00~150 0.80-1.05 0.50-1.00
Moderate NfA . 201-220 041-060 061-080 151-180 1.06-1.14 1.01- 180
High See 1.81-200  0.61-0.80 081-100 1.81-250 1.15-1.19 161-2.00
Very High O 1.50~-180 081-100 1.01-120 261-300 120-160 2.01-240
Extreme Above < 1.50 > 1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating | Mcderate
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Worksheet 5-8. Various field methods of estimating Near-Bank Stress (NBS) rlsk ratings to calcuiate erosion
rate.

Estimating Near-Bank Stress ( NBS )
Stream: Little Bennett, Reach - Little Bennet Location:
Station: 6 R Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS) ' :
(1), Channel pattem, transverse bar or split channel/central bar creating NBS.. llevel | | Reconaissance
(2) Ratio of radius of curvature to bankfull width (R I Wi )... : ':?,‘f,?f 1l General prediction
(3) Ra Leveir 1l General predlctlon
4 Ratlo of pool slope to reffle slope ( S JS,,f) i Level Il General prediction
{5} Ratlo of near- bank mammum depth to bankfull mean depth (dnb."dbkf) : Level il Detailed prediction
{6) Ratio of near-bank shear stress to bankfull shear stress ( Tus/ Toy ) N , Level n Detgj‘l‘gg‘prediction
{(7) Velocity profiles / Isovels ! Velocity gradlent cerereeieeenneenee. 4 LEVEL iV \alidation
= Transverse and/er central bars-short and/or dlscontanusus e vereeee e NBS = High £ Very High
g (1) |Extensive deposition {continuous, cross-channed)...... ..o v vie i i e NBS = Extreme
| Chute cutoffs, down-valley meander migration, converging flow.............co v voecieecvvnnnvins NBS = Extreme
Radius of | Bankiull Near-Bank
2) Curvature | Width Wy, | Rafio R./ Stress
Re (ft) () W {NBS)
= Near-Bank
i 3 ool Slope |  Average ) Stress Dominant
a ) S, 3lope S |Rafio §,/8| (NBS) Near-Bank Stress
= ’ ] g
Very High
) Near-Bank
4) Poal Slope | Riffle Slope | Rafic 5,/ | Stress
S, S S {NBS) |
Near-Bank 0= | Near-Bank
(5 Max Depth | Mean Depthi Ralio dnp/ | Siress
) | dw® | dul® | (NBS)
E Near-gank Bankfull
= Near-Bank Shear Shear ‘ Near-Bank
(6) | Max Depth | Near-Bank | Stress 1, ( |Mean Depth| Average | Stess T (| Ratio T/ | gyess
Ao ()} Slope Spp Ioift* ) iy (1) Slope S lo/it? ) This (NBS)
> Near-Bank
e 7) Velocity Gradient ( ft / sec| Stress
H ( /1) (NBS)
- |
Converting values to a Near-Bank Stress:(NBS} rating:
Near-Bank Stress (NBS) Method number _
ratings M | @ [ @ [ @ [ & [ ® [ @
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low NIA 221-300 020-040 041-080 1.00-150 0.80~105 050—1.G0
Moderate NIA 201-220 041-0606 061-080 151-180 1.06-114 1.01-160
High See 181-200 061-0.80 0.81-100 181-250 1.15-119 1.61-200
Very High M 150-1.80 0.8t-1.00 1.01-120 251-300 1.20-160 2.01-240
Extreme Above < 1,50 >1.00 >1.20 > 3.00 > 1,60 >2.40
Overall Near-Bank Stress (NBS) rating | Very High
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UT Little Bennett Creek Team 3

Worksheet 5-9. Various field methods of estimating Near-Bank Stress (

9/21/2007

NBS) risk ratings to calculate erosion

rate.
Estimating Near-Bank Stress { NBS )
Stream: Little Bennett, Reach - Little Bennet Location:
Station: 7 R Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
1) Channel paitern, transverse bar or split 'r_;panneliggq_i__rgige_aq creating NBS.......... Level | Reconaissance
{2) Ratio of radius of curvature to bankfull width { Re/ Wi Jorevvvvreee oeeee oo oo eaeeeenas Level i} General prediction
{3) Ratio of pool slope to average water surface slope ( 5,/ 5 ). i Level Il |  General prediction
(4) Ratio of pool slope fo riffle slope ( Sp/ Srip)e i oercnne } Level I | General prediction
(5} Ratio of . Level l | Detailed prediction
GRS e ) ; ;... Detalled prediction
(7) Velocity profiles / Isovels / VElocity gradient. ............ooci e veeeee e vreeries s i Validation
- Transverse andfor central bars-short and/or diSCORHAUOUS............. —oevv v vevvivirines NBS = High / Very High
g (1) [Extensive depositicn (continuous, CrosS-ChANNE!Y.. ... ...cieeer et v e NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging flow..............ocvcvveveeeevsveenn. NBS = Extreme
Radius of | Bankfull Near-Bank
2 Curvature | Width Wy, | Rafio R./ Stress
2 1 R ®) Wee (NBS)
= i Near-Bank
r 2y | Pool Slope | Average Stress Dominant
o {3) S Slope S |Ratio S,/S (NBS} ] Near-Bank Stress
i i .
| Very High
Near-B8ank
4 Pool Slope | Riffle Slope | Rafio S,/ Stress
4) 5, Su Sw (NBS)
Near-Bank - | Near-Bank
5 Max Depth | Mean Depth| Ralio dop/ | Stress
¢ o (1) | clye () dos | _(NBS)
E Near-Bank Bankfull
o . Near-Bank Shear Shear _ Near-Bank
(6) Max Depﬁ'\ Near-Bank Stress T!'lb ( Mean Depth Average Stress Thkt ( Ratia Tnix ! Stress
dop () | Slope Spp i) iy (1) Siope S ib/ft?) Tot (NBS)
> Near-Bank
= (7) Velocity Gradient ( ft / sec| Stress
2 /1) (NBS}
-
L |
Converting values to a Near-Bank Stress.{(NBS) rating:
Near-Bank Stress {NBS) Method number
ratings M 1 @ [ @& | @ T & [ . @)
Very Low NiA >3.00 <0.20 <0.40 <1.00 <0.80 < 0,50
Low NIA 221-300 020-04C 041-060 +500-150 0.80-105 050-1.00
Moderate NiA 201-220 041-060 061-080 151-180 106—114 1.01-160
High See 1.81-200 061-080 081-100 181-250 115-1.19 1.61~2.00
Very High n 1.50-1.80 081-100 1.01-120 251-300 1.20-160 201-2.40
Extreme Above < 1.50 > 1.00 >1.20 > 3,00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Very High
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UT Little Bennett Creek

Team 3

9/21/2007

Worksheet 5-9. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion

rate. .
Estimating Near-Bank Stress {NBS )-
Stream: Little Bennett, Reach - Little Bennet Location:
Station; 8 R Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1), Channal pattern, iransverse bar or split chianneljoentral bar creating NBS .Level | | Recanaissance
i Level Il : ~ General prediction
{ Level I |  General prediction
(4) Level Il :  General prediction
(8) Ratio of near-bank maximum depth to bankfull mean depth ( dpy { dikr ) i Level It ;\ Detailed predigt_ion
(6) Ratic of near-bank shear stress to bankfull shear Stress ( Ton/ Ty ) i Level Il Detailed prediction
(7) Velogity profiles / tsavels / Velocity gradient,...........ocviviveeree oo seecveeeee s e ereeasin i Level IV E Validation
= Transverse and/or central bars-short and/or diSCONBNUOUS..........ce. vevieeceeeveevinnnn. NBS = High / Very High
2 {1) |Extensive depaosition (continuous, CrOSS-CRANMEI). .. ........coov i oo e scerees cereerseen e NBS = Extreme
5 Chute cutoffs, down-valley meander migration, converging flow................coovvrve oo NBS = Extreme
Radius of | Bankfull Near-Bank
2 Curvature | Width W, | Ratio R,/ Stress
@ | R ® Woe | (NBS)
— i Near-Bank .
= ) Sool Slope | Average Stress Dominant
z {3) s, Slope S | Ratio 5,/5| (NBS) Near-Bank Stress
— "
High.
] Near-Bank
4 Pool Slope | Riffle Slope | Ratio S,/ Stress
(4) s, Su S (NBS)
Near-Bank | Near-Bank
5 Max Depth | Mean Depth| Ratio dna /| Stress
(5) dpp () oy (1) Dt {NBS)
E Near-Bank Banidfull
3 {-Near-Bank Shear Shear . Near-Bank
{6) | Max Depth Near-Bank | Stress 1., (| Mean Depth! Average | Stress tow{| Ratio T/ Stress
dp {ft) | Slope Spp | Ibif?) | dyg(it) Slope § I/t ) Tot {NBS]
> MNear-Bank
5 ) Velocity Gradient ( ft / sec| Stress
2 /) (NBS)
s}
Converting values to a Near-Bank Stress {(NBS) rating
Near-Bank Sfress (NBS) Method number
ratings Mm_ ] @ [ @& @ | ® | @® @
Very Low N/A > 3.00 <0.20 <0.40 < 1.00 < 0.80 <0.50
Low NIA 221-300 020-040 041-080 1.00-150 0.80-1.05 0.50-1.00
Moderate NIA 201-220 041-060 061-080 1.57-180 1.06-114 101~1.60
High See 1.84-200 ©061-080 081~-100 1.81-250 115-119 161-2.00
Very High N 1.50-1.80 081-100 101-120 251-3.00 120-180 2.01-240
Extreme Above < 1.50 > 1.00 >1.20 > 3.00 > 1.60 >2.40
Overall Near-Bank Stress (NBS) rating High
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-9, Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion
rate. .

Estimating Near-Bank Stress ( NBS)
Stream; Little Bennett, Reach - Little Bennet Location:
Station: 9 L Stream Type: Valley Type:
Observers; Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
{1) Channel pattern, iransverse bar or split channelicentral bar creating NBSﬁ ) Level | Reconaissance
(2) Ratio of radius of curvature o bankfull width { R / Wikt ov e eee e e eeere e ienn P Level i General prediction
(3) Ratio of pool slope to average water surface slope ( Sp/ $ i Level Il General prediction
(4) Ratio of pool slope to rifle SI0pe { Sp/ S )... e vvvvnreerr e, I Level Il General prediction
{5) Ratio of near-bank maximum depth to bankfutl mean depth ( dry / dpky ) ; Level Il Detailed prediction
(6) Ratio of near-bank shear stress fo bankiull shear strass ( Tny/ T )- E‘__‘_l_[l__‘eve[ H]] } Detailed prediction
(7) Velocity profiles / Isovels / Velocity gradient Level IV Validation
= Transverse and/or central bars-short andior disCONAUOUS.......coeves evveevesvee e NBS = High / Very High
2 {1) |Extensive deposition (continuous, cross-Chann@l}..............ooevvvivesies i cee eeeeeeeeenens NBS = Extreme
3 Chute cutoffs, down-valley meander migration, converging fiew... ..................ceo...........NBS = Extreme
Radius of Bankfull Near-8ank
2) Curvature | Width Wy | Rafio Re/ Stress
R (ft) {ft) Wikt (NBS)
= Near-Bank
e 3 Pool Slope | Average Stress Dominant
> 3 S, Slope S |Ratio S,/5| (NBS) { Near-Bank Stress
- "
i Very High
] Near-Bank
4 Pocl Slape | Riffle Slope | Ratio S,/ Stress
{4) S, S S NBS)
Near-Bank - | Near-Bank
: Max Depth ! Mean Depth| Rafio dgy !/ Stress
G} | dut® | dw | | NBS)
E ) Near-Bank I Bankfuil
] Near-Bank Shear Shear _ Near-Bank
(6) | MaxDepth | Near-Bank | Stress T, ( | Mean Depih| Average | Stress Tur{| RatoTw/ |  gyress
dyp () | Slope Spp | 1bift*) S (£) Slope S .| o) Tots (NBS)
> Near-Bank
S (7 Velocity Gradient ( ft / sec!  Stress
& ) /1) (NB3)
|
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings m | @ [ & T @& T ® [ ® T m
Very Low Nia >3.00 <0.20 <040 <100 <0.80 <0.50
[.ow N/A ©221-300  020-040 041-060 1.00-150 0.80-1.05 - 0.50-1.00
Moderate N/A 201-220 041-060 061-080 151-180 1.06-114 1.01-160
High See 1.81-200 C6%t-080 081-100 181-250 1.15-1.19 151-2.00
Very High M 1.50-1.80 081-100 1.01-120 251-300 1.20-1.60 2.01-240
Extreme Above < 1,50 >1.00 >1.20 >3.00 >1.60 >2.40
Overall Near-Bank Stress {NBS) rating Very High
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-9. Various field methods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion
rate.

Estimating Near-Bank Stress ( NBS )
Stream: Little Bennett, Reach - Little Bennet Location:

Station; 10 L Stream Type: Valley Type:

Chservers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)

_('1_)_‘_Channel pattern, transverse bar or split channeh’central bar creating NBS...::_...A.:_._.___.____ i Level I Reconalssance

B N DY T

(2) Ratio of radius of curvature to bankfull width { R; / Wax )
(3) Ratio of pool slope to average water surface slope { 8a/8).

. Level lI General predlctlon
Level 1 General prediction

{4) Ratio of paol slape to riffie slope ( S/ Sgr) j Level I | General prediction
(5) Ratuo of near- bank max|mum depth o bankfull mean depth {(dnpf dbkf Level Nl . Detailed predictien
(6) Ratio of near-bank shear stress to bankfull shear stress ( Ty,/ Tow ) Level LI Detailed prediction ]

(7) Velocity profiles / soveis .'Velocmy gradient... Level IV ! Validation
- Transverse andfor central bars- short and/or disContinUeUS..........o cevveeiiiie ey, NBS = High / Very High
g (1) |Extensive deposition (continuous, Cross-CRANNEI}. ... e seee e e vervesens NBS = Extreme
3 Chute cutoffs, down-valley meander migratien, converging flow...................ocooeivr v, NBS = Extreme
Radius of Bankfull Near-Bank
(2) Curvature | Width Wy | Fatio R;/ Stress
R, (ft) (f) Wk (NBS)
—= : Near-Bank 1
3 ) Poci Slope * Average Stress | Dominant
& S, | Slope S jRatio $,/8)_ (NBS) | . Near-Bank Stress
i .
L | Very High
) Near-Bank
@) Poaol Slope | Riffle Slope | Ratio S,/ Stress
Sy Sir S (NBS)
Near-Bank . Near-Bank
e Max Depth |Mean Depth| Ratic dw/ |  Stress
) | owl® | dtt) | du (NES)
E Near-Bank Bankfull
3 Near-Bank Shear Shear ) Near-Bank
(6) | Max Depth Near-Bank | Stress To, { |Mean Depth| Average |Stess Tue(| Ratio T,/ Stress
dnn {ft) | Slope Snp | Ib#t?) degr (1) Slope $ lo/t* ) ok {NBS)
> ) Near-Bank
= '8} Velocity Gradient { ft / sec| Stress
& /ft) (NBS)
- |
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings wm | @ | & [ @ | B [ ® [ &
Very Low NfA > 3.00 <0.20 <0.40 < 1.00 < 0.80 <0.50
.Low NIA 221-300 020-040 0C41-060 1.00-4150 0.80-105 050- 1,00
Moderate N/A 201-220 041060 061-080 151~180 1.06-114 1.01-180
High See 1.81-200 061-080 081-100 181-250 115~119 161-2.00
Very High Q] 1.50-1.80 0.81-100 1.01-120 25!1-3.00 1.20-1%60 2.01-240
Extreme Above <1.50 >1.00 >1.20 > 3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Very High
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UT Little Bennett Creek Team 3 9/21/2007

Worksheet 5-9. Various field methods of estimating Near-Bank Stress (NBS) nsk ratings to calculate erosion
rate.

Estimating Near-Bank Stress (NBS )
Stream: Little Bennett, Reach - Little Bennet Location:
Station: 11 L Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS) '
{1) Channel pattern, fransverse bar or split channed/central bar creating NBS........... Level | Recenaissance
(2) Ratio of radius of curvature to bankfull width ( Re / Wi )... Level Il General prediction
[&)] Ratlo of pool slope !0 average water surface 5iope ( Sp! S ) Level 0l General prediction
(4) Ratio of pool slope tn rifle slope (Sp.fsnf) 3 Level i General prediction
(5) Ratio of near-bank maximum depth to ban_kfull mean depth { dop/ doir 2o © Level |l Detailed prediction
t Shear STess ( Top/ Tot ) eoeer oo Level Detailed prediction
(7 Veiocnty profiles / Isovels IVelocuty gradient et et e et s ' olevel IV Validation
= Transverse andfor central bars-short and/or discontinuous... et e ene .. NBS = High / Very High
g (1) |Extensive deposition (continuous, cross-channel)... et ere et er e nee e nee e mee e ees . NBS = EXtreme
A Chute cutoffs, down-valley meander migration, convergmg ﬂow ...................................... NBS = Extreme
Radius of | Bankfull Near-Bank
2 Curvature | Width Wy, | Ratio R/ Stress
2 | Rrom ®) W | (NBS)
= Near-Bank
= 3 Pool Slops | Average Stress Dominant
e (3) Sy Siope 5 | Ratio S,/8| (NBS) Near-Bank Stress
o ] § I -
[ High
Near-Bank
4 Pool Slope | Riffle Slope { Ratio S,/ Stress
(4) S Sw Su (NBS) !
Near-Bank © | Near-Bank
: Max Depthi |Mean Depth| Raffo duy/ |  Stress
(5) dnp {ft) A (1) i (NBS}
K Near-Bank Bankiul
3 Near-Bank Shear Shear . Near-Bank
3. (6) | MaxDepth | Near-Bank | Stress T, (| Mean Depth| Average | Stress tue (| Ratio T/ | syress
Ao () | Slope Spp | Ibt?) | dua (/) Slope S b/t ) okt (NBS)
> Near-Bank
s @ Velocity Gradient ( ft/ sec| Stress
& /1) (NBS)
-
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings M [ @ | & | @ I & 1 ® [ @
Very Low N/A >3.00 <0.20 <0.40 <1.00 <0.80 <0.50
Low NIA 221-3.00 020-040 041-060 100-1.50 0.80-105 0.50-1.00
Moderate N/A 201-220 041-060 0B61-080 151-180 1.06-1.14 1.01-1.60
High See 1.81-200 061-080 081-100 181-250 115-1.19 1.61-2.00
Very High (1) 160-180 081-100 1.01-120 251-3.00 1.20-160 2.01-240
Extreme Above < 1.50 >1.00 > 1.20 >3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating High
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UT Little Bennett Creek Team 3

9/21/2007

Worksheet 5-8. Various field metheds of estimating Near-Bank Siress (NBS) risk ratmgs o calculate erosion

rate.
Estimating Near-Bank Stress (NBS )
Stream: Little Bennett, Reach - Little Bennet Location:
Station: 12 L Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
(1} Channel pattern, transverse bar or split channel/centrat bar creating NBS.... Level i ‘ Recanaissance
) kfull width ( Re / Wy )... Level II General prediction
@) water surface slape { Sp.f 5 ) Level i ! i
(4) Ratuo of poal slcpe to riffle slope( Sp.' Sr,f) Level II General prediction
(5) Ratlo of near- bank max:mum depth to bankfull mean depth { dnb!dh;(,) < Level It ’ Detailed prediction
(8) Ratm_qf_r_]eg_r bank shear stress to bankfull shear stress ( = o/ Tokt )- ! Level Detailed prediction
(" Velocity proflesfisovelsl\/elocmy gradient i oLevel IV i Validation
= Transverse and/or central bars-short and/or discontinuous... e ...NBS = High / Very High
8 (1) |Extensive deposition (continuous, CreSS-ChANNBIY... ..o o rvvivire vt veeere e sraee oo e, NBS = Extreme
it Chute cutoffs, dewn-valley meander migration, converging flow.............ooocc i vee v e on.... .NBS = Extreme
Radius of | Bankiull Near-Bank
2) Curvature | Width Wy, | Ratio R./ Stress
{ . (1) (®) Wi (NBS)
=' Near-Bank
o (a2 Pooi Slope |  Average Stress Dominant
2 3) s, Slope S | Rafio S,/S| (NBS) Near-Bank Stress
— -
Very High
. Near-Bank
4 Pool Siape | Riffle Slope | Rafio S,/ Stress
) S, Su Sy (NBS}
Near-Bank Near-Bank
5 Max Depth | Mean Depth| Ratio dng/ | Stress
) | dw® | dw® | dw | (NBS)
E Near-Bank Bankull
= .| Near-Bank : Shear Shear . Near-Bank
(6). | MaxDepth Near-Bank | Stress T ( |Mean Depth| Average | Stress tu (| Ratio tw/ | Syress
_Gop(fty | Slope Snp | i) Do () Slope S lo/ft? ) Tkt (NBS)
> Near-Bank
= ) Velocity Gradient ( ft / sec| Stress
2 /1t) {NBS}
-
Converting values to a Near-Bank Stress (NB§) rating
Near-Bank Stress (NBS) Method number
ratings M1 @ [ & [ @ | & [ @ [ @M
Very Low N/A > 3.00 <0.20 <0.40 <1.00 <0.80 < 0.50
Low N/A 221~3.00 020-040 041-080 100-150 080~105 0.50- 1.00
Moderate N/A 201-220 Q041-060 061-080 151-180 1.06-114 1.01-1%160
High See 1.81-200 061-080 081-100 1.81-250 1.15-1.18 1.61-2.00
Very High (1} 150~180 081-100 1.01-120 251-300 120-1.80 201-240
Extreme Above <1.50 >1.00 >1.20 >3.00 > 1.60 > 2.40
Overall Near-Bank Stress (NBS) rating Very High
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UT Little Bennett Creek

Worksheet 5-9. Various field met

Team 3

9/21/2007

hods of estimating Near-Bank Stress (NBS) risk ratings to calculate erosion

rate.
Estimating Near-Bank Stress (NBS )
Stream: Liitle Bennett, Reach - Little Bennet Location:
Station; 13 L Stream Type: Valley Type:
Observers: Date: 12/30/99
Methods for estimating Near-Bank Stress (NBS)
It PSS T sl et e el CentelbeC e Tl RS Li.kevell | Reconsissance
(2) Ratio of radius of curvature to bankfull width { R, / W ). . f Level il General prediction
(3) Ratio of pool slope to average water surface slope ( Sp/ S ). i Level It General prediction
(4) Ratio of pool siope to riffle slIope { Sp/ Syif )+ cevvosescveiniersiocice oo | Level |l General prediction
(%) Ratic of near-bank maximum depth to bankf_utl mean depth (dnp /£ Gpk Jooeee v i Level Nl Detaile_d prediction
(6) Ratio of near-hank shear stress to bankfull shear stress ( Top/ T )-wvreverevemvrriemreenne § Level I1i Detailed prediction
(7) Velocity profiles / [sovels / Velocity gradient................ccccvveenn. L toLevel IV Validation
- Transverse andfor central bars-short andfor disCORtiNUOUS.......ccoce ovvevvee e i NBS = High / Very High
g {1) [|Exensive depositicn (continuous, Cross-ChanNal)...........coceeeee e s oriivr et creenecee e NBS = Extreme
i Chute cutoffs, down-valley meander migration, converging flow.....................cce vv o ... .NBS = Extreme
Radius of | Bankfull Near-Bank
@ Curvature | Width Wy | Rafio R,/ Stress
V| Rt ®) Wee | BS) |
—
— Near-Bank ! .
T 3 Paol Slope | Average Stress Dominant
3 (3) S, Slope S [Ralio 8,/S| {NBS) Near-Bank Stress
S
Moderate
) Near-Bank
4 Paal Slope | Riffle Slope | Ratic S,/ Stress
(4) S, St St (NBS})
Near-Bank - Near-Bank
5 Max Depth | Mean Depth| Ralio dnw/ | Stress
(5) e (Tt Dy (T) iy (NBS)
K Near-Bank Bankfull
3 .| Near-Bank Shear ST ) Near-Bank
{6) | Max Depth Near-Bank | Stress T4 ( {Mean Depth Average | Stress Ty (| Ratio 7,/ Stress
dop (R} | Stope Spp | 10/ft?) o {ft) Slope S bt ) Twe | _(NBS) |
> Near-Bank
s (7 Velocity Gradient ( ft / sec|  Stress
S ) /1) {NES)
|
Converting values to a Near-Bank Stress (NBS) rating
Near-Bank Stress (NBS) Method number
ratings M | @ [ @ [ @w | & I & [ @
Very Low NiA >3.00 <0.20 <0.40 <1.00 «0.80 < 0.50
Low NIA 221-3.00 020-040 041-~060 100-150- 0.80-1.05 0.50—1.00
Moderate NIA 201-220 041-060 061-080 151-180 1.(}_6 -1.14  1.01- 1.60
High See 1.81-200 061-080 0.81-1.00 ) 181-25) 115-11% 1.61-20D
Very High M 1.50-1.80 0.81-100 1.01-1.20 251-300 1.20~160 2.01-240
Extreme Above <150 > 1.00 >1.20 > 3.00 > 1.60 > 2.4C
Overall Near-Bank Stress (NBS) rating Moderate
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UT Little Bennett Creek Team 3 9/21/2007

Rlver Assessment and Monltonng Impaired Reach ond Field Day
It ‘ Estrmatmg Near-Bank Stress ( NBS) B T ; :

Y e Py /’leagzm-g_éq_@ '
Station: /24/7. &~ Stream Type: Valley Type: /1|

S e

Observers 7'- g 3 Date: 3/21 /02
K i . Methods:for estimating Near-Bank Stress {(NBS) o R
(1) Channei pattern, transverse bar or split channel/central bar creating NBS... Level | Reconaissance
(2} Ratio of radius of curvature to bankfull width ( R, / ww) Level || General prediction
{3) Ratio of pool slope to average water surface slope { Spl S )it Level il General prediction
{4) Ratio of pool slope to riffle stope { Sp/ Sgthe e ircsieomii Level il General prediction
(5} Ratio of near-bank maximum depth to bankfult mean depth { dpy, / digy ) Level Itl Detailed prediction
{6) Ratio of near-bank shear stress to bankfull shear stress ( Tyy/ Tug bervenircenrsninnn Level 11t Detailed prediction
{7} Velocity profiles / Isovels / Velocity gradient............cveiiiie e, Level IV Validation
- Transverse andfor central bars-short andior diSCONGNUOUS. .......ccoc. coveeererenrereneenns NBS = High / Very High
g_ (1) |Extensive deposition (CoNtNUOUS, CrosS-ChaNNEl).....c.cvoveivnniieriicrins et e e revs e rer e s NBS = Extreme
Lt Chute cutoffs, down-valley meander migration, converging low...............covevvemernaensroienn NBS = Extreme
V Radil.ls of Bankfull Near-Bank
@ Curvature | Width Wy | Ratio R/ |  Spess
R (it} {ft) Wkt (NBS}
- d : Near-Bank g . o .
= 3 ; Poot Sicpe | Average tress Dominant
o 3) S5, Slope &  Ratio 5,/ 5 ‘MBS : “Near-Bank Stress
vk . .
;-l— (g b
) Near-Bank ~
) Poot Stope | Riffle Slope | Ratio S;/ | Stress
SD Sri! S_n'f (NBS) p : . .
r-$ { ? ‘E‘ :P -
. ) E‘ o S W 1 - N | EaN !
Near-Bank Mean Near-Bank
” Max Depth | Depth duyy | Ralio dmo/ | Stress
® | | @ |- dw ). neS)
= 249 1/ /6 1245 IHigi,
g Near-Bank ] Bankfull .
3 Near-Bank f Shear Mean Shear, I | Near-Bank
. P (6} Max Depth Near-Bank | Stress 1, ( Depth dws | Average Stress Ty ( | Ratio Ty, / Stress
T |_dm @y | Slope Snp | 1v8?) () Slope S b ) T | (NBS)
L -3 Near-Bank
s M Velocity Gradient (ft/ Stress
: E sec/ft) (NBS

Converting values to'a Near-Bank Stress {NBS) ratmg

Near-Bank Stress (NBS) Method number

ratings M 1 @ | @& | @ | & e | M

| VeryLow 1 NA 5300 <020 <040 | <100 <080 . <050
N Low NFA  © 221300 : 0.20-040 ; 0.41-060 | 1.00-150 | 0.80-105 | 0.50-1.00
_.__Moderate N/A_ | 201-220 ' 0.41-060 : 061-080 | 1.51-1.80 | 1.06-114 | 1.01-160
.. High 1 See  181-200. 061-080 081-100: 1.81-250 1.15-119 ' 161-200
VeryHigh | 150-180 081-1.00 101-120 ' 2512300 | 120-1.60 ' 201-240_

Extreme Above <150 | >1.00 - >120 © >300 | >160 | >240

Overal| Near-Bank Stress (NBS) rating

Copyright © 2007 Wildiand Hydrology B31



UT Little Bennett Creek Team 3

River Assessment and Monitoring; Impaired Reach -

Additional BEHI] and NBS worksheets

9/21/2007
2" Field Day

Stream: (fT" [Repnne t Cree ,k Location: /#, ) (.;. /7
,
Station: D #/F. < Observers: ™ ;57
Date: F/2/ / o7 Stream Type: &4 Valley Type: ‘V///
7 7 ?
BEHMI Score
Study Bank Height / Bankifull Height (C)  (Fig.B-1)
Study Bankfull :
Bank | 3,/ Height | O A UG AR 7
Height ) - @  wd & @ ©
Root Depth / Study Bank Height ( E )
Root Study -
Depth |. LK Bank 3,£ (Dyrayd |2 %
=l - | (D) Height - (A) (E) .
Weighted Root Density (G)
Root . ‘
Density (D (Fxe) sl 25 W1 /o>
_as % = (F) (G) '
Bank Angle (H)
Bank _— -
A Angie Ty -
) .=r‘ote-:::\1.én ; - Vi = '
_ - | ss% = - (1
Banik Material Adjustment: i _
Bedrock (Overall Very Low BEHI) > Bank Materiai
Bouiders (Overail Law BEHI) = M— Adjustment b
Cobbie (Subtract 10 points if uniform meamm ta large cobbis) l —

Gravet or Composite Matrix (Aad 5-10 paints deoending on
percentage of bank material that is composed of sand)

Sand (Add 10 points)

Stratification Adjustment
Add 5-10 points, depending on
nesition of unstable layers in
relation lo bankful stage

Silt’/Clay (no adjusiment)

VeryLow| tow | Moderate | High [ Very High | Extreme

5-9.5 | 10-19.5]| 20-295 | 30-39.5] 40-45 | /a6-50"

Adjective Rating
and
Total Score

Bank Sketch

12 - y p—

11 : : ‘ i

10 - :
E s : z
R e ' ]
] 1 i T e ]
I ¥ H
g = 3 :
I it= : ;
T 4 f r :
s it } ; S

2 ; i :

1 " { :

0 K -

0 1 2 3 4 5 &

Harizontal distance {ft)

S Banidul

x
g§ Bank
§% Angle
;: '.(!'l)
- 88
53
L]
[
tart
1 of
4 Bank

B32
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UT Little Bennett Creek Team 3 9/21/2007

River Assessment and Mon:tormg Impaired Reach ‘ 2"':I Flefd Day
Ry ' B Estlmatmg Near-Bank Stress. (NBS) ..« oo
Stream AT B!.n f\j- (reels "Location: e/b'/n -3 MJ
Station: 2.4 1\ Stream Type: 7 oS Vailey Type: V/i/1
Observers ""'R 2en D Date: 9/2//5%
R __Methods for estimating Near-Bank Stress (NBS) R :
(1) Channel patiem transverse bar or spiit channel/central bar creating NBS............ Level | Reconaissance
2) Rauuofradlusofcwvaturetobankfdlmdm(Rc.'Ww)............................................... Level 1l General prediction
(3} Ratio of pool slope to average water SUMace SI6pe { S5/ 5 )urieerieconeeirens s Levei il General prediction
(4) Ratio of pool slope 1o fiffle SI0pe { Sp/ Sur ). oo cisi et e Level I General prediction
(5} Ratio of near-bank maximum depth to bankfull mean depth { du / digr ) eenvereereennnnn.n Level I} Detaiied prediction
{6) Ratio of near-bank shear stress to bankiul shear Stress ( Toyf Tug boeeeeeeeeveeeeerena s Level NI Detaited prediction
(7) Velocity profiles / ISovels { VEIOCIty gradient........cc.veeveeeeeeeerieeeeeeeeeeeee s essseneee s Level IV Validation
L= [Transverse and/or central bars-Short andior dISCOMINUOUS. ..o oo oo oo iir NBS = High / Very High
g (1) |Extensive deposition (CONGNUOUS, CrOSS-CHANNEI).........vveeereesceaiererienrras et ees s iecseeees NBS = Extreme
3 Chute cutofis, down-valley meander migration, converging OW. ..................ccoaveevvenean.... NBS = Extreme
Radius of { Bankfull Near-Bank '
> Curvature | Width Wiy 1 Ratio Re/ | Stress
@ | rRm (w0 Wee | (NBS)
E S o PN Zominan:
3 "’ Jducy Fauo 3,0 0 dear- 3ar,x 3iress
- ﬁ_:ﬂ? ‘n
Near-Bank <
@ Pooi Siope |Riffle Slope | Ratie S5,/ | Syress
S S Si NBS .,. :
- f ' NEo) P@G = aind *f\.%
Near-Bank Mean ' Near-Bank
‘5 Max Depth | Depth dyy | Rat0 dap / | Sress
)| dw i () Oy (NBS)
- . ' L e Y
= i A3 =7 R
= x> i 202 jitian
laa e Near-Bank ~d Bankfull
3 .1 Near-Bank Shear | mean Shear - | Near-Bank
(6)- 1 Max Depth Near-Bank | Siress T, { Depth dugs | Average Stress Ty ( | Ratio Ty / Siress
YRR O () | Siope Srp | 1vA?) {f) _ SlopeS | M) _ T F_(NBS}
e 1] Near-Bank
s %)) Velocity Gradient (ft / Siress
5 : sec /ft) (NBS)
Converting values to.a Near-Bank Stress {NBS) rating.
Near-Bank Stress (NBS) Method number
ratings m | @ [ & [ @ | & | ® [ @
derylow L NA 2300 <020 | <040 | <100 ! <080 : <050
o Low N/A ..2.21-3.00 ° 020-040 . 0.41-0.60 | 1.00-1.50 | 0.80-1.05 0.50-1.00
.. Moderate JMN/A 201-220 - 0.41-060 : 0.61-0.80 ' 1.51-1.80 1.06-1.14 ; 1.01-1.60
....High See  1.81-200 061-080 081-1.00  181-250  115-119 181 -200
Very Hugh m 150~ 0.81-1.00 | 1.01-1.20 251-300 / 1.20-1.60 © 201-240
Extreme Abave <180 >700  ° »120 ° >300  »>160 | »240
Overall Near-Bank Stress (NBS) rating
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UT Little Bennett Creek

Team 3

River Assessment and Monitcring: Impaired Reach

- Additional BEHI and NBS worksheets

9/21/2007

2™ Field Day

Stream: AT Bevvel (Creak

Location: 4/, vala. . L

Cabble (Subtract 10 paints if uniform medium to large cobble}

.| Gravel or Composite Matrix {Add 5-10 points depending ont
“percentage of hank material that is composed of sand)

'} sand (acd 10 points) ’

1- Sil/Clay (o adjustment)

Stratification Adjustrent
Add 5-19 points, depending on -
position of unstable layers iy

relation to bankfull stage

Station: 2411 Observers: z! -
Date: 7/2//67 Fa Stream Type: /2 &/ Valley Type: /7Y
BEHI Score
Study Bank Height / Bankfull Height (C)  (Fig. B-1)
Study Z Bankfull 3% -
Bank |4 77 Height | 2 Y TIVE T BEEEY | BRI
| Height () = (A ) = ' my (C) o
Root Depth / Study Bank Height ( E ) ’
Root Study )
Deptn | ] Bank | 7] CIOIE DA | IS
(f) = {D)} Height - GV /{ E) -
Weighted Root Density ( G)
Root
Density | |O (F)x(E) =] &1, 3 [O-
as %6 = P (G) '
Bank Angie (H)
Bank O
H ™. Angle X
R(jl 5 G—I‘—-;C P"‘ < as Deg?'ees = 8 (H)
: Surface Protection (!)
Surface
Protection g_ i
as% = U
Bank Material Adjustment: 1 t '
Bedrock {Overall Very Low BEHY) ::> Bank Material
Boulders {Overall Low BEHI) Adjustment

=
VeryLow| Low | Moderate | High-
. _ e

m Extreme

A

SN
39.5% 40-45 ] /4650

-,

Adjective Rating
: and ¢
Total Score i

| 5-es T10-19.5 | 20-29.5 | 30—

Bank Sketch
12 . B 3 g | Roct
1 : : : Denth
T : : o)
10 - ? ; Bank
% : £ o ;w : Angle
] o - Ay
g 7 ¥ : ; =
3 9 X : 85
g 5 1 e Fon e 2 "é'
E A B e P et e o @B
2 3% T o
2T - i tarnt
L — ¥ of
0 " Bank
1 2 3 4 5 6
Horizontal distance (ft)
B32 Copyright © 2007 Wildland Hydrology \\
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UT Little Bennett Creek

Team 3

River Assessment and Monitoring: Impaired Reach

Worksheet B-20. Lateral stability prediction summary.

9/21/2007

2™ Field Day

sream: | 1 Hle Beanett sweam Type: (Y

Locationn 2 —73 valleyType:  T[[

Observers: Tedm_ _ Date: CfTQ VIO YT

 “Lateral stability critéria - | _Lateral stabiiity categories - 1 ‘Selected

(choose one stability - . 1. ' ey | o - points’

- category for each - Staple | Moderately |y abte Highly | tfrom -

' griterion 1-5) - unstable ~ unstable each row)
Wid ratio state <12 1.2-14 14-1.86 > 1.6 ?
(Worksheet B-12)

() @ ©® 8
, Depositionai patiern B'l {'@ B8 B3 BS, 86, B7, ) L’t
(Worksheet B-8) ~ %/ /2
L) 2 {3) @
M2, M5, M6,
3 Meander pattern M1, M3, M4 M7, MB
(Worksheet B-7) - P :
50 ‘@)
MVH, MEx,  |HH, HEx, ExtM,
LAVL, LA, LiM L, MMV W, - :
4 Dominant BEHI/NBS |, i | v mvt | - L!Exltdl-lfi_ HLHMHH, | EXHEXNVH, [ o -
1: :(Worksheet B-16) VHVL, ExVL | VHVH, EXEX I g
AL e el 2 @ (6 @
" Degreeof = |
: confinement (MWR / 08-1.0 0.3-0.79 0.1-0.2¢ <01
MWR,0) (Worksheet B- " ] -
1y (D @ ) @) -
P ~ Al o
Total points{ w
- 23
: o 7 Lateral stability category.pointrange - - R
Overall lateral stability | . Moderately Highly
category (use total points|  Stable unstable unstable
and check stability rating) 7 o g0 E12 >72j
B54 Copyright © 2007 Wildland Hydrology



UT Little Bennett Creek

Team

River Assessment and Monitoring: Impaired Reach

3

9/21/2007

2™ Field Day

Worksheet B-21. Vertical stability prediction for excess depositionfaggradation.

Stream: {_ He BGenpe i Stream Type:
Location: Valley Type:
Observers: Date:
“Vertical: stahllity - Verﬂcai stability categories for excess deposition / aggradat:un T
i S | Selectad
ccriterta (¢ one. " Moderate " Excess points {from
-?.*stabiil ‘cate for | Ne on-. | - PSS (O
" ey c?,,an oy de"“""*ﬁ- | deposition | deposition Agg’ada"‘"_’?' - each row)
Sufficient depth I::&?:ow frdd h Cannot move D35y  Cannot move D, off
Sediment and/or slope to — lolr ':'2 e_ep of bed material bed maternial and/or
1 competence transport largest slightly P and/or Dy, of D,y of bar or sub- 2
{(Worksheet B-18) size available incompetent bar material pavement size
@], @ (6) (8)
. Reduction up to | Reduction over
SUfﬁC'.e . _Trend tgw and 25% of annual 25% of annual
- el Y et sediment yield of| sediment yield for '
2 Sediment capacity transport annual | sediment yield of| sediment yield fo 8
(POWERSED) load capacity bedload andfor | bedload and/or
suspended suspended
{2) (4) {6) (8)
3 W/d ratio state 1.0-1.2 1.2-1.4 14~16 >1.6 (7
(WorksheetB-12) §} o - g
(2 {4) {6 (@&
Current stream L !
1 type at potential . , i
. {C—High w/d C), =
| Stream succession | or does not (E—C) (B—Highw/dB), | (C—D), (F—D) :
4 -states (Worksheet B-|- indicate (C—F) i - I
19} deposition/
aggradation
@ 4y ) @)
S —
Beposltional B1 B2, B4 B3, BS B6, B7, B8 —
5 patterns (Worksheet !
B8 e B Pt Attt EEEREEECLS B RETTRRTETI ST Loy =_
() @l @) @
6 Debris / blockages D1, D2, D3 D4, D7 DS, D8 D6, D8, D10 Y
rkshest B-9 ) ]
(Wo | TS S e :sl .......................................... la
(1) Fah 3) 1
S
Total points| ) ng
Ve!:tical stabitlty category point range for-excess- dapositinmf
" -aggradation 3
Vertical stability for
excess deposition / Moderate Excess
aggradation (use total No deposition deposition deposition Aggradation
points and check stabllity] ~ 19-14 15-20 2 ;y/ >30
rating) r r r

Copyright © 2007 Wildland Hydrology
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9/21/2007
2™ Field Day

UT Little Bennett Creek Team 3

River Assessment and Monitoring: Impaired Reach

Worksheet B-22. Vertical stability prediction for channel incision/degradation.

Stream: &£ 7e . & ENNECTT Stream Type: &2 &
Location: /AL Qe tr X Valley Type: 77777
Observers: 7 ﬂm 3 Date: S/2,./2%
B Vertical stability categories for channel incision / degradation . | - . -
___-Vertical stablhty . e ‘ Y categ _ .,9" ¥ Seiected:
| “criteria (choose ofe S ' | Moderatety | <+ |+ points ¢rom
. stability category for | Not incised . | Slightly ingised | "o0CTately o radation | cach row).
"~ each criterion 1-5) - . . Pga incised. ‘ B e
Trend to move .
Does not . Particles much
Sediment indicate excess larger sizes than | [, of bed larger than Dy ,
1 competence competence Dag Of bar or > | moved of bed moved L—«
(Worksheet B-18) Dp ofbed f
@) (@), (©) (®)
) Excess energy
Does not Slight excess sufficient to Excess gnergy
j i indicate excess snergy: up to increase load up fransporting more
2 ?ediment EaPac!ty i -y . 0% increase 10 50% of than 50% of :2\
POCWERSED el © above raference o 000 annuai load
irnual 'cac ;
s i 5
2egree of channel 1.00 - 1.30 1.11-1.30 1.31~1.50 >1.50
3 incision (BHR) ;Z
{(Workshet B-10)  fereerresscmsseme oo b :
{2} 4) {6) 8)
Does nat ‘| #BHR>1.7and{ fBHR> 1.1 .
Straam succession indicate incision stream {ype has | and stream type (B—G), (C—G),
4 states (Worksheets ar degradation W’d between has Wld less ) (E—‘G}, (D—'PG) A
B-19andB-10) | SN oSN ko 11 R T N q 1
U ' 2 4 (6) ~{8)
Conﬁnemeﬁt (MWR |
0.80-1.00 0.30-0.79 0.10-0.29 < 0.10
5 IMWR,) y
{Worksheet B-13}  f--=-----es-vreo<T DUl ittt id AL LELLICCERL LS TIEEES
‘ol @ ) W -
 Total pointé' ' \ { ' . 3
. \mmcal stab:lity category point range-for. channel melsxonl
% - o, degradations © e
Vertical stability for
channel incision/ o . - el .
degradation (use total Notincised | Slightly incised incised Degradation
points and check 9&}1 Ll oy > I'u
stability rating} F I
B56 Copyright © 2007 Wildland Hydrology



UT Little Bennett Creek

Team 3

River Assessment and Monitoring: Impaired Reach

Worksheet B-23. Channel enlargement prediction summary.

9/21/2007

2" Field Day

Stream: Stream Type:

Lacation: Valley Type:

I0bservers: Date:

- Channglgnjargement |~ * . Channel enlargement prediction categories | St‘e.l" e
prediction eriteria - . [ S T Y I B  points.

' {choose ong stability il B Cpe 7 moderate . | g el
category Tor-each _:No&mcr,e_ase ‘Slight increase | increase | .E-xtenswe i::;ﬁeﬂh :

criterion1-4) - S ol 5

Stream type at
. potential, (C—E), {C=D), (B—G),
Successional stage | (r_.p), (G-B), (E—C) (G—F), F-D) | (D—G), (C—G),

1 shift {Worksheet B- | (r_,p), (F—.q), oy (E=G), (C—F) 5

19) ooy |Cwwider L |
2 {4 (6) ®

2 Lateral stability Stable MS::{:;EY Unstable Highly unstable

(Worksheet B-20) B (Q
(2) {4) GIN ®)
Vertical stability B

5 excess deposition/ No deposition :;’:;;‘Z:L?‘ Excess deposition]|  Aggradation
aggradation ) o (Q
(Worksheet' B-21) (2) @l T '-(5) ) (éi
Vertical stability , ' , -

i incision/. Not incised Slightty incised |Moderately incised Degradat_ion
degradation i e ' 2
(Wor ksheet B-ZZ) . (E; /j (4) " (6) (8)

Total points \ a
. i
.,/- . Catsgorypointrange.

Channel enlargement Moderate

prediction (use total No increase | Slight increase increase Extensive

points and check 8-10 11-16 17-24 >24

stability rating) r r r

Copyright © 2007 Wildland Hydrology B57



UT Little Bennett Creek

Team 3

River Assessment and Monitoring: Impaired Reach

9/21/2007

2™ Field Day

- Worksheet B-24. Overall sediment supply rating determined from individual stability

rating categories.

Stream: Lzrrz =  Rairgrr Stream Type: c_f &
Location: RAAdcA S Valley Type, 27777
Observers: 7z arty < Date: 9/2.,©%
* ‘Overall sediment. supply S
- prediction criteria : . 1 < C
.- (choose corresponding Stability rating Points Sg!ected
S LT - points
© points for each criterion _
1-5) E
Stable 1
Lateral stability Mod. unstahle 2 5/ :
(Worksheet B-20) Unstable 3 L’*
Highly unstable 4
Verticai stabiiitr No deposition 1
2A{I38E 1500 Lord Yo, denosition 2 '
©aggrazalion Z.(C253 Zecosian ; 3
{Worksheet 3-21) Aggradation 4
Vertical stability Not incised 1
f g channel incision/ Slightly incised 2 ’
{ ¥ degradation Mod. incised 3
{Worksheet B-22) Degradation 4
' No increase 1.
. Channel eniargement Slight S > TR
4 prediction (Worksheet Mod. increase 3 5 :
B-23) : -
Extensive 4 o
” od: stabl e
| Pfankuch channel _ S:ir_. hod ur?étable ; -
5 stability Worksheet B- f— - )
11)
Poor: unstable 4
Total Points —l-%
L3
~ Category pointrange ..
Overall sediment supply ‘ .
rating (use total points Low Moderate Very High
and check stability rating) 5 Lol 16 - 20
r i~ r

B58
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UT Little Bennett Creek Team 3 9/21/2007

River Assessment and Monitoring: Impaired Reach 2" Fieid Day

3. Channel Change
Worksheet B-28 Summarv of annual data comparisons.

R ~Data'Comparison Form:i o
Stream Reach:
QObservers: Date - Year 1: Date - Year 2:
Riffle XS: Pool XS: Glide XS:
Year 1 Year 2 Year 1 Year 2 Year 1 Year 2
£, Widtheke 28.2 § 27.) 128.16 172.89}] —
g § [Mean depthon Le3d 1o J 198 1 99] ——
§ g Width/depth ratic 3_,'5./55 23.32% _65{ 1. w+8 —
:_o': -'E Cross-sectional Areay 29 7 AR R 9 o ——— i
© Max depthy i T A 0 —_
Py Dss (mm) Ealrds Ry — ——
%8050(""") 373512678 | —— 10,49 | ——
i 7200} 200n | =— 137,20 —
.E‘ BEH! rating (n j-'im o Lét‘tf’}?éme :L?-:L}:j?f-'-h,." 3 ﬁi/f;;;: H ————
THhen | gn ot @0 |
' %  |Predicted erosion (ft/yr) L 00 7.5 . E‘)O(ﬂ {u D, f |
m jMeasured erosion (ft/yr) & .30 —_ 0.27 i
: Year 1 Year 2 Year 1 Year 2
'ﬁew;gd F‘?a'nkuch Channel Do ()
Stability Rating o 7 O C{ c’ - 2
Bank-Height Ratio mar . §' Deo mm) | Jf 3¢ | 187
Point Bar slope L5, % I{pz; Des (mm} ¢ | ﬂ N 5 55, 07
Riffle Length/Riffie Width | o4 | 6.8 vl @ D00 (mm) 579 4 5.0
Pool Length/Riffle Width ’ Ry 1.6
I 3260 [ YGi0 | B | dwlw 67 2.1%
EE| Sws 0.905 | |51 | §& |t | o 291 2.33
gu;:- SpfS O e, 0.032 gg do/dowr 35’% 3.4
= S¢S O 1716 650 B9 | difte 831 .43
B68 Copyright © 2007 Wildiand Hydrology
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UT Little Bennett Creek Team 3 9/21/2007

River Assessment and Mdnitoring: Impaired Reach 2™ Field Day

Worksheet B-19. Stability ratings for corresponding successional stage shifts of
stream types. Check (v) the appropriate stability rating.

Stream: L] H-\ e, Be ) QH’ Stream Type: C, q

Location: Q ec\(;\q 3 Valley Type: EZDI
Obsem_ar.s:.:. ‘rea M 3 B Date: q \‘ﬁ \\][ﬂ .
| 'ﬁtréam.fype chéngeé dueto Stability re‘zlting.(check

successional stage shifts (Figure B-5) | - appropriate rating)

Stream type at potential, (C—E),

[~ Stable
(Fy—B), (G—B), (F-By). (F—C), (D—C)
(E—~C) i'\'/!ﬁ:)derately unstable
C = widec C

(G—F), (F-D), (C—F) i~ Unstable

I~ Highly unstable

B52 Copyright © 2007 Wildland Hydrology



ROSGEN REPRESENTATIVE REACH PEBBLE COUNT

ISTREAM: [DATE: 9/21 /07
i/
REACH: 3 lcREW:
; — ==
S i PARTICEETALLY counrs RY TRANSECT  #H2 nee e add
o . Y 7 7N oo -] 5 taql o Tot [ce -~ ]Comb
N| & [PARTICLE| mm ", f J;ﬁ, A % ﬂﬁ R R iG g Il w § 4" % _N%m.\_ ToyRiff|Tot _ |s4cum
~N Sil/Clay <062 Sic_ ][ R A . 5] - LD FRENEIRY N
> Very Fine | .062-.125 S 5 . 1 o ol ¢lo¢ i {
. Fine 125-.25 A s o N N EE T
_ Medium 25 - .50 N ol- | clio 1D ¢ _ |
Coarse 50-1.0 D ol 7 olo .2 ¢ © . 7
Vry Coarse 1.0-2 8 ' F ’ -t ’ .~ oflz 11V 2 5 % |
Very Fine 2-4 &) : ; Jlio 1 lo 2. & I
Fine 4-6 G | > [ AE 2l olz 1T 71 w
Fine 6-8 R " L - 2z jlo 2 5
Medium $-12 A ! ! . A i -3 3l g2 | 17 (o
Medium 12 - 16 A OE 1 1 |- &S gl il EErE LN R ]
Coarse 16 - 24 E : ‘. E v L P2 23 o] (2 | TF
Course 24-32 L B N e 1t 2 L
™ Viy Coarse 32-- 48 s |+ . i “f i Nl oM 3[3 5| fs 12
Vry Course 48 -64 i . I = 3 offY z1p 3 1 &
m 0.21-031 Small 64 - 96 C - v T lZ2 el 2l 3
ol 031042 Small 96 - 128 0 - g o_9lo I I 0
| 042-063 Large 128 - 192 B - o oo | ! ¢
0.630.84 Large 192 - 236 L ) g _olg 0 O g
0.84-1.26 Small 256 - 384 B ¢ va v ool o U
1.26-1.68 Small 384 - 512 L 7 R J
|| 168336 Medium | 512-1024 | D v 1. 1 o u
% 3.366.72 Lig 1024-2048 || R i J o1 T g
S6.72-13.43]  VivLig 2048-4096 = o
m | Bedrock >4096 _ )[BDRK B 2 o |
Ofemome o . FEATURESAMPLED| — T SSRGS S S S N N D . : |
c : Length  |Proportion  [No. Units Sampled [Transect Feature Length Width
n_nu REACH ) D 1
M |IPOOL 3 3 2
O|RIFFLE 3 3
—/|[RUN 7. P 4
..M e il 2. M
I
_m r\\\v T«,ow«epm,—bs fmwu“s.ﬁq M
. 9
10 Il

USFWS - Stream Habitat Assessment and Restaration Pragram
Modified 4/22/04, TLM

Reach_PC_Form 1
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Pe L

RIVFLE PEBBLE COUNT

STREAM: DA7 Z  EAA 3 DATE: g | a( /o]
Barl T
REACH: fepc 5 CREW: 124
XSNo.: BlHle X SE¢  1==<¢T|Rjffle Location (also mark on reach sketch):
[ Particle Count TOTALS ||
i PARTICLE mm | 1 2 | 3 q 5 G 7 8 9 10 Tot# | % Cum
Silt/Clay <062 sic | 3
Very Fine 062 - 125 S
Fine 125- 25 A s =
Medium .25-.50 N
Coarse 50-10 D : -
Vry Coarse 1.0-2 3 M r
Very Fine 2-4 ar S
Fine 4-6 G . !
Fine 6-8 R ’s £
Medium 8-12 A e "
Medium 12 - 16 v L b
Coarse 16 - 24 E | g vE
Coarse 24 - 32 L B 1
Vry Coarse 32 - 48 S 7 L
Vry Coarse 48 - 64 1 - =
0.21-0.31 Small 64 - 96 C Em 70
0.31-0.42 Small 96 - 128 0 24 a
0.42-0.63 Large 128 -192 B e 3
Il 0.63-0.84 Large 192 - 256 L
0.84-1.26 Small 256 - 384 B
1.26-1.68 Small 384 - 512 L
1.68-3.36 Mediwn 512 -1024 D _ - &
3.36-6.72 Lrg 1024 - 2048 R
6.72-13.43)  VryLm 2048-4096
| Bedrock >4096 BDRK. ]
LARGEST PARTICLES ON BAR
Bar Location (also mark on reach sketch):
Bar Length: r | . TE Part. # |mm Part.# |mm (Part.# |mm
Bar Width (Thalweg - BF): 4wﬁ g - _ . 1 L5 6 11
m_as: bar Eom_m (Thalweg - BF) R S , 2> 2 69 7 12
\..".ﬁn&_.?h m\ﬂ\% % , y — i, i \W@ 3 8 13
A i 4 9 14
? de 5 10 15

USFWS-Stream Habitat Assessment and Restoration Program
Modified 04/22/04, TLM

Riffle_PC_Form2
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River Assessment and Monitoring: Impaired Reach 2" Field Day

Worksheet B-17. Bar sample data collection and sieve analysis form.

. Point / Side BAR-BULK MATERIALS SAMPLE DATA: ‘Size Distribution Analysis _ Observers: 1A 3
m Stream: Location: AL % \.N. Date: w\ 21 Jo7
. | | . o Ly i
.._,./\,mUAﬂwvﬂmJn “\hvn ‘vqa/\ﬂ..liuv“ 16 Flln\ﬂwm ,ﬂtez\mimakﬁrlli 128 )< vﬂm_.y \ﬂu
= Catch Pan Sieve SIZE Sieve SIZE Sieve SIZE i Sieve SIZE _ " Sieve SIZE mwgm SIZE m_m<m SIZE Sieve m_Nm
m or BUCKET | 2mm _ 4 mm * 8mm | Bmm (<7 32 mm 128mm i 256 mm |
P §ll Tare weight [ Tare wel | Tare weight Tare Emﬁz " Tare weight _ Tare Em_mg Tare weight Tare weight {fIl Tare weight SURFACE
A % B w Eap S el ¥ . . MATERIALS
- 1\ ..!! /i AN I .WIEE L ] | X6 | — ;L DATA
s mw._.__u_m im_mzw Sample weights Sample welghts Sample weights Sample welghts mm:.__ﬂ:m s..mmm_.._a mNEEQ weights Sample weights Sample welghts H Two “m_.mmwn particles)
Total Net Total Net Total Net Tolal Net Totat Net Total Net Total Net Total Net Total Net
il IS EVE] N 02T N ] R ol R ) W7 o/ [ YT Mo e | VT
2 EVRE EECIENA EERETS i G RN 2 A TN e - i "1iel/7
3 : 2 | GO |o/7
4 Bucket +
5 materials .
B weight
! Bucket tare
8 weight
9 Materials
10 weight
1 f Materials iess
12 than; mm
13 8e sure to add
14 separate material
¢ |weights to grand
15 / total
T . 7 o 5 I I - T . G R
Net wt. total &z DR = \ . Lmula hw__. - ;- fr..\__ 2 ~L
% Grand total ! 3 ~
Accum. % =< Em—— Er——— e -y e e e —— mwnwﬂm ﬂsﬁ—vm._w’“u_._-
‘ ; = S MPLE G
Q19 %02 T3 gio  Tn 5 Taf .
Sample location notes _ Sample lacation sketch _
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UT Little Bennett Creék™ "~ Team3 ~~ " 7' 9/21/2007

River Name: UT Little Bennett Creek
Reach Name: Team 3 _ _ =
Bank Name : Team 3 - Riffle profile (2006)

Toe Pin Setup Data:
Station: 45.7 Elevation: 99.43 Northing: 0 Easting: O

Benchmark Setup Data:
Elevation: Backsight:

Bankfull Elevation Override:

Linked Cross Section: --none--

Vertical Bank Profile Data:

Horizontal Vertical Note

0 0 TTPIN
0 -0.78 GTPIN
3,409 ~-0.783 TOE
0.86 -0.61 CS
1.28 -0.43 UNDERCUT
1.3 -0.21 UNDERCUT
1.16 0 UNDERCUT
0.99 0-+-13-BPIN 1
0.85 0.55 SLP BRK
0.9 0.66 SLP BRK
0.89 0.89 SLP BRK
0.8 1.05 BPIN 2
0.91 1.48 SLP BRK
1 1.6 SLP BRK
1.49 1.8 SLP BRK
1.94 2.09 BKF
2.07 2.2 BPIN 3
2.34 2.36 RTOB
3.19 2.42 SLP BRK
3.89 2.7 SLP BRK
4.1 2.95 SLP BRK
4.86 3.28 SLP BRK
6.05 3.55 SLP BRK
6.77 3.74 SLP BRK

Bank Pin Information:

Name Horiz Vert Length Note
BPIN 1 0.99 0.13 3
BPIN 2 0.8 1.05 3
BPIN 3 2.07 2.2 3
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UT Little Bennett Creek

Team 3

9/21/2007

River Name: UT Little Bennett
-Reach Name: Team 3
Bank Name

! Team 3

Creek

Pool Profile (2006) —7
/é&/m

Toe Pin Setup Data: _
Elevation: 96.66 Northing: 0

Station:

31.7

Benchmark Setup Data:

* Elevation:

Backsight:

Easting: O

4/02!/477

-1 : . / \ ™
N N ena e enpsasd )
Bankfull Elevation Over"r"Ide:/%ms_{r 0.25! h T;E;; ;re{ﬂuch wa
1
Linked Cross Section: --none-- mid 03
- ! i X .f"'i
0,82 TP alowe oo i ﬁﬂ” T
- glé TP _)2 WS Hesi+roatal fesFele
vertical Bank Profile Data:
Horizontal Vertical Note ool
0 0 _TTPIN L
0 -1.11 STPIN
J. 34 -2.11 TCE ‘
0.95 -0.37 Cs ;'" A
1.09 -0.3 Cs ' _ L' 7"
=71.09 U CS I N 4.0 . :
1.34 0.3 BPIN 17,7 /25 I
1.41 - 0.5 ¢Cs B <
1.55 7 0.74 UNDERCUT 2.0% 0. 774
2.07 0.78 UNDERCUT "~ Zo%" O TR
1.8 1.1 SLP BRK - . O R £~
1.8 1.38 SLP BRK a0l 38
1.83 1.54 SLP BRK 205 /54
1.95 1.9 UNDERCUT- . AT L9 =
1.99 2.14 BPIN 27 . ‘ropl oy Goa
2.03 2.34 UNDERCUT SRR St 2. 34
2.03 2.72 BKF 529 EXT]
‘1.9 3.26 UNDERCUT /.92 32, T
1.74 3.33 UNDERCUT - k83 K R
1.64 3.48 BPIN 3 7 L2/ 8/ . 343
1.6 3.84 SLP BRK Kl 3.5
1.65 4.09 RTOB fos T oo
1.89 4,22 GS 2oz T TTayET TS
3.2 4.45 GS GG, C44sT
W5 054 2.08% ™
Bank Pi f ion: . P N
a in Information Sy Lom ok \
) e o nope /<29 L 7 e
dme Horiz er Leng ot_e” ,D“{,} 05’ 119 \\ 1
BPIN 1 1.34 0.3 3 oai l
BPIN 2 1.99 2.ia 30 (Mo 045 ) 07 !
0.0 | 0.2 /o~
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a. Riparian Vegetation
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9/21/2007

2" Field Day
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Worksheet B-4. Riparian vegetation composition/density used for channel stability

assessment.
Riparian Vegetation
bAT 2.
Strearm: L [ T7¢L f___ DN E TT Location; Ren ¢ 3
L - it j .
Ig ‘I e ey l Reference D;?rtr:ggg‘e d ; S
Observers i Z’/'_\ A 3 reach reach) Date: &(7 Z,/ 7
Existing ‘f(ﬁ PR SR PV W% ) Potential A/l a0 MT S0P ey
species ) L ' species A% ) .
composition: oo e composition: 1 iy, oA J/(/L,\j/.\g_ o / ffé,c#
Riparian cover  |Percent aerial | Percent of site Speci iti Lt 9f .
categories cover® coverage*” pecies composition species
composition
2|
e
7
3 canopy layer |
=
il
g
i
g. Shrub layer
=1
i
s
Herbaceous
°
=
=
B \ 100%
3 | Leaf or needle UL s
o litter \ Z Condition, vigor andfor 7
o \ usage of existing reach: ﬂ\ o 6 wr <
Bare ground \\ 3 V) LS AT gx P
& ﬂ’r SBAg  pALrcuium
*Based on crown closurs. )
**Based on basal area to surface area. Column total = P LA,
100% W Li.ﬁ:/?_,(‘ N R N

B12
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E L. £
UT Little Benne%t Creek Team 3 Pheli at 0’09_/,21{,2*.0@7 N
iy Lk, ‘
STREAM SURVEY
LONGITUDINAL PROFILE
STREAM -7, /71, e DATE 9/ [op.r
REACH _3 CREW /Decks: TER K2rcn 3
/%]t[#” qf:rn 45 '
{all measurements are in feet unless otherwise noted) F =4 ded absat Ee Do Scour
[STATION]  TW L WS 1l BKF, - [AWS/BF [/nTOB a.Q!ihe.f._f - fther- | COMMENT NOTATIONS
9.9 e Pl “ 5 I 5 28),.48 £ty NOTE ABBREVY
I Y, L 7.¢9 MoR_ Left L
5.4 2.4 {7 75 - Mok Right R
i=a Bl B DY A s KATRT JPin 4, D P
fl Edge of Water EW
L5 .3 3.28 P oiard Water Surface ws
St 2.4 AR fv{y o Channel Shot Ccs
2T, 3,54 Ma? (,;‘,cp,«-)—le‘round Shot GS
Lacn S S T 05" MAP conpen L i[Thatweg ™w
Wt Ty F.4] W 6.08 Fsla. /0,0 _S.bR . Monument T/8 MON
e g, R S 52 ponnie o |[Floodprone FP
3 2y 1 Bankfui 1 =F
* : Too:oor Tanx : L
- o Sicoe Trama . L 3% -
] -8 i [cour Line 5L
i) .3 ) LnP Inflection Point IP
a0 .29 2o Veg Line VL
ma o e M7 [
PPl At I Al - 33 207 7o AP I
s Y _ " - | “0P 2= o
7,8 A gt {’,ﬂn{flf;‘]@‘ A =
oLl Biom 34 eai/balis aal sa B start
. 58,0 2,21 ! ' i gf
s _jgzol il 752 L gtar
/53,0 e BEXEE Jrrggete: i bos _
/9801 Jo.ipl 9.54|7anlse3lzdeis | P, Start_
1630l m,33 e - MOP
7ol Jo.5R Mo P
8201 o, =y 45 MOP
2.5 Jd.o3l 959753 nEA P wox
130 .67 ikt Hop
197.5 0. 754 VA i g s+
r Qors i 7 o biafirl)  Jine £ star
NlL_206.0 Taal ] i YA v
L o%oé'o 4.78] 8.5 ‘ % st F ot b il e, N
@ NETE 9,00 =82 X[z p aov’ww FZM/
=4 % s P
U= = /0, & ; 6P :
D, BN 3 é:i}/j 2. 27412 [ha -y
=g o o, ',77_ ' AR VAEES g
agn.ol fo.40 | Sove |70 MyP
gar Das pioal Tip o
USFWS-CBFO A

9/20/2007 2:30 PM
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UT Little Bennett Creek

Team 3

STREAM SURVEY
- LONGITUDINAL PROFILE

9/21/2007

STREAM

DATE

REACH CREW
all measurements are in feet unless otherwise noted)

[STATION]L TW || WS || BKF WS/BF OB | Other Other COMMENT | NOTATIONS
2320.3 .57 | NOTE ABBREV
240,51 9,091 8.68 llbg/ ¥ b-b1 G srand et L

2«70 ]l 8. 60 ] 8.7 £, cr#e 4 |Right R
agn ol 7461 875 " Pin P

f[Edge of Water EW
[water Surface ws
Channel Shot o]
Ground Shot GS
Thalweg T™W
Monument T/B MQON
Floodprone EP
Bankfuil 3F
: ioc’ T Zana M——"?E
" Sloge Iinax = SR
Scour Line 3L
Inflection Paint P
Veg Line VL
USFWS-CBFO

9/20/2007 2:30 PM
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UT Little Bennett Creek

Team 3

. River Assessment and Monitoring: Impaired Reach

Worksheet B-27. Bank prof' ile and bank erosnon summary data form

e ORKSHEE:

ot

9/21/2007

2" Field Day

&%’s{“

e
"33?»

Stream: Observers: Técm—#' 5
Location: ‘ Date: C?/ ol [ / DF
Cross-section: _ [<.. 0 ] Le BEHI adjective:
Bank: 2= NBS adjective:
Toe pin station (ft): Predicted erasion {ft);
Toe pin elevation {ft): Measured ergsion (ft):
Date: © Date:
sHorizafital] »Vertical . “Horizantal ' "Werical 7|7 INOteS AT <
(1.4 f /‘ / ? C)» 47 &?
O 7 L2 | 0.59
B0 JAE, /.05 J
o0 0.0 0.9/ Ll An R T
0.0 |-nz L 2 AT NN
0.49  1-n.F e o, — 1 Semor bing
gl lE 0. b2 o 1.2
. — 0. e
N R ""/‘ i -7- 5 ,-1_";. i} o i. o [ ?"_
29 1g /o /1% a\ @ e £ .2 T ond | Fay 3
L e —Gi | 2. 27 =
2 | D=2 T B
I
8
i
7 -
— i
£ 61z
@ :
g s3I
s Iz o
7] s
5 4 - :
-g 3 o ‘..,_\{,.,..‘,.7,,”.‘,."_;”.,,,,,“;#.. U SN, S
= I 3
S 2= o Parpe
ol et =
n i
0 2 3 4 5 6
Horizontal Distance (ft)
Copyright © 2007 Wiidland Hydrology B67



